The CP7-A8000 From Intercontinental Micro Systems 


A HOST OF USES 


The CPZ-48000 will act as more than a CPU. 
Use it as a multi-user/multi-tasking host, a multi- 
processing host or a CPU with high speed serial data 
link capability for network architectures. It will also 
act as a highly sophisticated single board system. 


‘SOPHISTICATED SINGLE BOARD SYSTEM’ 
MEANS MULTIPLE FUNCTIONS. 

Like an onboard floppy disk controller, 4 channels 
of DMA, priority interrupt controller, memory man- 
agement, 64K onboard RAM, 2K onboard EPROM, 
2 parallel and 2 serial ports. 

And more: 

_] IEEE 696.1/D2 S100 compliance. The CPZ-48000 
will interface with most IEEE S100 bus products 
on the market. 

L} Z80A™ 4 MHZ Operation. 

(_} Floppy disk controller (FDC) with onboard data 
separator. Single or double sided. Single or 
double density. 8” or 514”. The choice is yours. 

L] Two synchronous or asynchronous serial 1/0 
channels (SIO). One channel can be 
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programmed in direct memory access (DMA), 
interrupt, or programmable I/O mode. 

_} Two parallel |/O channels (PIO). One channel 
is programmable in DMA, interrupt or 
programmable I/O mode. 

(_] Four channel DMA controller 

_) 64K on board RAM. Bank selection puts 4K-64K 
under software control. 

(} Memory management unit (MMU). Addresses 
up to 16 megabytes of system memory. 

_] Eight vectored priority interrupts are chained 
with serial and parallel |/0 interrupts for use with 
Z-80A mode 2 interrupts. 

_] Provisions for 2K or 4K onboard EPROM. A boot 
up function and monitor in a 2K EPROM is 
supplied. 

| Software selectable baud rates. 

_] IBM Bisync, HDLC, SDLC and other protocols. 
All are handled through a Z-80A SIO chip. 

(| CP/M™ MP/M™ and Turbo-DOS™ operating 
systems available. 

_] Turbo-Disk® implementation included. 
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OK. BUT WHAT’S DMA, A VECTORED PRIORITY 
INTERRUPT AND MEMORY MANAGEMENT? 


Quite simply, some of the new features found on 
state of the art S100 CPU's. In fact, all these features 
combined are found only on Intercontinental Micro 
S100 single board systems. Here’s what they are. 
And what they can do for you: 


DMA—Direct memory access. A special board 
level device relieves the CPU of memory allocation 
responsibility. Memory can be transferred to/from 
S10, PIO and FDC. A temporary bus master can override 


the CPU through the S100 bus using the DMA con- 
troller. This speeds data throughput directly by a 
factor of 3 and also increases CPU efficiency 
because the CPU doesn’t have to do byte by byte 
memory transfer. 


Vectored Priority Interrupts—Peripheral devices 
are capable of directing the CPU to interrupt service 
routines without any polling routine through the 
interrupt controller. Eight interrupt channels are pro- 
vided on the CPZ-48000 interrupt controller. The SIO 
port also has 8 vectored priority interrupt channels, 
the PIO port has 2. 


Memory Management—An onboard memory 
mapping device allows the CPU to dedicate its top 4 
address bits to define memory locations by additional 
addressing. Put simply, it lets the CPZ-48000 address 
16 megabytes instead of 64K bytes. Any 4K block 
within the 16 megabyte range can be individually 
addressed. 


WHAT THE CPZ-48000 CAN DO FOR YOU. 


The CPZ-48000 features advantages for system 
architectures requiring high speed/high throughput 
processing. A fully independent universal interrupt 
controller is provided, giving the user the options of 
Mode 0, Mode 1 or Mode 2 interrupt processing. 


64K of Dynamic RAM Memory with unique 
refresh circuitry allows DMA transfers to take place 
to/from the serial I/O, parallel 1/0 or floppy disk con- 
troller (FDC) channels without data loss. The FDC 
can drive up to four drives of any combination of 
single-density/single-sided, double-density/double- 
sided, 8 inch or 54-inch. A 2K boot-up/monitor 
EPROM is provided to give the user consistent, 
reliable boot-up. 


A powerful onboard memory management unit 
allows addressing of external memory space up to 
16 megabytes on 4K byte boundaries. This allows 
software which is written on 4K byte boundaries 
to be moved to any section of the 16 megabytes 
space and still be executable. Significant data 
throughput and efficiency is achieved through use 
of the Memory Management Unit (MMU) in combi- 
nation with DMA. 


A software technique is available as part of the 
package to take full advantage of the CPZ-48000's 
architecture. Turbo-Disk, which is a technique also 
referred to as RAM-disk, eliminates disk file seeks 
and rotational latency delays by preloading Turbo-Disk 
with all files required in the course of an operation. 
The resultant transfer rate in subsequent file access- 
ing is 1 megabyte per second. 


In short, it’s sophisticated and fast. 
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HOW USING OUR WHOLE PRODUCE LINE 
WILL HELP YOU 


The CPZ-48000 CPU and 256KMB-100 from Inter- 
continental Micro Systems give you the perfect 
team for the most demanding of tasks—multi-user/ 
multi-tasking, RAM disk or single user functions. 


WE’VE GOT PERSONALITY 


So you’ve got a sophisticated Single Board Sys- 
tem. It won’t do you much good if you can’t inter- 
face with peripherals. Intercontinental Micro has 
designed a full line of personality boards that allow 
you to interface with anything from floppies to hard 
disks including modems and printers. They’re also 
small and won’t take up any S100 Bus space. 


Performance Specifications 


Here it is in black and white. Have a look. Then give us a call. We'd love to help with your CPU or single 


board system applications. 


MICROPROCESSOR 


Clock rate... 4MHZ 
Type... Z80A 


BUS INTERFACE.. .IEEE 696.1/D2 S100 
SERIAL 1/0 CHANNELS 


Synchronous Operation 
Baud Rate. ..Up to 800K Baud 
Data Transfer...DMA, Interrupt or 
Programmed 1/0 
Asynchronous Operation 
Baud Rate...Up to 50K Baud 
Clock Rate...1, 16, 32 or 64 Times Baud Rate 
Bits/Character...5, 6, 7 or 8 
Stop Bits...1, 1/2 or 2 
Parity. ..Odd, Even or None 
Data Transfer... DMA, Interrupt or 
Programmed I/0 
I/O Interface... Through Personality Boards 


PARALLEL 1/0 CHANNELS 


Data Rate. ..Up to 300K Bytes/Sec 

Channel A Data Transfer...DMA, Interrupt or 
Programmed 1/0 

Channel B Data Transfer. . . Interrupt or 
Programmed |/0 

Interface Signals...16 Data Lines Plus 4 
Handshaking Lines 

I/O Interface... Through Personality Boards 

FLOPPY DISK CONTROLLER 

Data Rate/8-Inch Single-Density. . . 
250,000 Bits/Sec 

Data Rate/8-Inch Double-Density. . . 
500,000 Bits/Sec 

Data Rate/5%4-Inch Single-Density. . . 
125,000 Bits/Sec 

Data Rate/5'/4-Inch Double-Density.. . 
250,000 Bits/Sec 

Format...IBM 3740 or 512 x 16 Sectors 

Data Transfer... DMA, Interrupt or Programmed 1/0 

1/0 Interface... Through Personality Boards 


INTERRUPT CONTROL 


Number of Channels... 18 

Priority... Rotating or Fixed 

Interrupt Modes... Z80A Mode 0, Mode 1 
or Mode 2 


2-80 is a Trademark of Zilog, Inc. 

CP/M, MP/M are Trademarks of Digital Research 
TURBODOS is a Trademark of Software 2000, Inc. 
Turbo-Disk is a Trademark of Intercontinental Micro Systems 


REAL-TIME CLOCK 


Operation... Software Polled or Interrupt Driven 
Range. ..37.5 Hz to 1.2288 MHz 
64K DYNAMIC RAM MEMORY 
Bank Selection... May be bank selected in 
increments of 4K to 64K commencing at 4K 
boundaries; e.g., 8K of memory may be 
selected or deselected commencing at location 
C000 (hex) as defined by software 
Wait States... None 
Direct Memory Transfers... To/From SIO, PIO 
or FDC 
DIRECT MEMORY ACCESS CONTROLLER 
Channel 0...Cascade Mode for IEEE S-100 Bus 
or Used with Channel 1 in Memory to 
Memory Transfers 
Channel 1...Channel A of SIO Controller 
Channel 2... Floppy Disk Controller 
Channel 3...Channel A of PIO Controller 


EPROM 


Type...2716 2K EPROM or 2732 4K EPROM 
Wait States... None 
Function...Boot up and monitor 


POWER REQUIREMENTS 


Voltages... +8 VDC @ 2.2 A (max) 
+16 VDC @ 0.2 A (max) 
—16 VDC @ 0.15 A (max) 
Power. ..23 W (max) 


OPERATING ENVIRONMENT 


Temperature. ..0 to 45 Degrees Celsius ‘ 
Relative Humidity... .0 to 95% 
CONSTRUCTION 

Circuit Board... Four Layer Glass Epoxy, 
Soldermask over Copper. All IC’s in 
Sockets 

Connectors. ..Shrouded for Protection 

TESTING. ..Completely tested and 24 hour 
burned-in 

WARRANTY...One Year Warranty 
(Parts and Labor) 


1733 South Douglass Road, Suite E, Anaheim, California 92806 (714) 978-9758 Telex: 678401-TAB-IRIN 


256KMB-100 From Intercontinental Micra Systems 


SOPHISTICATED? PROVE IT. 


Read the features, the specs, the description and 
find out about our 256K memory, personality boards 
and CPU. We're betting you'll like what you see. 


| IEEE S100 bus, spec 696.1/D2. The 256KMB-100 
is compatible with most IEEE S100 board prod- 
ucts now on the market. 

|_| Linear addressable to 2 megabytes. 

(_| 222 nano-second access time, maximum, 
160 nano-seconds, typical. 


|_| 295 nano-second read-write time, minimum. 

(_] Bank selectable in 16K increments. Any combi- 
nation of 16K banks is possible—4 64K users, 
8 32K users, 16 16K users or any other 
combinations. 

(_} 1/0 port address bank selection. 

|_| Configures for phantom deselection. 

|_| Parity error detection, visual and/or interrupts. 

|_| Can accommodate IEEE, 8080'" Z-80™ Alpha 
Micro timing. 

(_} Bank selection compatible with CROMIX™ 


CP/M 2.2™ MP/M™ Alpha Micro, and other 
major systems. 


} Fully compatible with our CPZ-48000 single 
board CPU. 


FEATURES DON’T MAKE A BOARD GREAT, 
OVERALL PERFORMANCE DOES. 


The 256KMB™ uses the 4164S-150 64K x 1 bit 
dynamic RAM chip giving the user 225 nano-second 
(max) access time with simple, reliable Z80 or 8080 
refresh capability. The board may be operated as a 
bank selectable or linear addressable memory. 


Each bank may reside at addresses within a 64 
Kbyte address space starting at location OO00H, 
4000H , 8000H or COOOH as set by jumper options. 
One or more banks may reside in the same address 
space. Each bank is individually enabled or disabled 
at system reset time, depending on jumper option 
settings. Each bank is selectable through open 
collector data BUS drivers via 20 pin dip headers to 
allow complete flexibility in implementing bank 
selection methods compatible with Cromemco 
(open-collector OR-ties to select banks simultane- 


ously) or Alpha-Micro (banks selected in direct cor- 
respondence with active data bits). Each bank may 
be “phantomed” (disabled when the S100 BUS sig- 
nal phantom goes active) or may be configured to 
disregard phantom. 

Up to 2 megabytes of linear address memory may 
beconfigured. Thebeginning address may commence 
at any 64 Kbyte boundary as specified by the user. 


A window deselection within the 64 Kbyte 
address space may be specified via headers. The 
window may take any size from 4K to 64 Kbytes and 


resides at 4 Kbyte boundaries. The starting and end- 


ing address of deselection are specified through 
headers. Parity error detection is provided. A light 
emitting diode gives visual error indications and the 
user may connect the error signal to MNI (Pin 12) or 
ERROR (Pin 98) of the S100 BUS. Refresh is accom- 
plished with minimal circuitry thus providing greater 
reliability. The 256KMB is ideal for operation as a 
turbo disk file cache also known as memory disk or 


RAM disk. Operating the CPZ-48000 Central Proces- 


sor Unit with Turbo-Disk™ and memory-to-memory 
transfers under direct memory access (DMA) con- 
trol, block move transfers are enhanced by a factor 
of 3 over Z80™ block moves. 

Fast and flexible. The 256 KMB-100 from Inter- 
continental Micro Systems. 


SOUNDS GOOD. BUT WHAT’S RAM DISK, 
PARITY ERROR DETECTION AND WINDOW 
DESELECTION? 


RAM Disk: RAM that emulates disk memory, 
speeds file access and throughput by up to 300%. 


Parity Error Detection: Memory failures automati- 


Cally result in error signal. 

Window Deselection: Defines upper and lower 
boundaries in 4K increments for dedication to off- 
board memory devices. Allows off-board device to 
appear in corresponding address space. 


HOW USING OUR WHOLE PRODUCT LINE 
WILL HELP YOU 


The CPZ-48000 CPU and 256KMB-100 from Inter- 
continental Micro Systems give you the perfect 
team for the most demanding of tasks—Multi-user/ 
multi-tasking, RAM disk or single user functions. 


PERSONALITY PLUS 


With our CPZ-48000 and 256KMB-100 you can 
get a complete line of personality boards that will 
provide easy interface for all kinds of peripherals— 
printers, floppies, modems, winchesters—you 
name it. Best of all they’re small and won’t take up 
any S100 bus space. 
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Performance Specifications 


The simple, black and white proof—the 256KMB- 100 is the highest performance 256K, S100 Bus Memory 
available today. 


BUS INTERFACE... |EEE 696.1/D2 I/O Port Assignments. .. 


MICROPROCESSOR COMPATIBILITY... Any Z80 A7 A6 AS A4 A3 Al AO Function 
or 8080 board micro processor operating up X X X X X 0 O- Bank Select OH-7H 
to 4MHz X X X X X 0 1 Bank Select 8H-FH 
WAIT STATES... .None required X X X X X 1 0 Clear Parity Error 
X X X X X 1 1. Undefined 


MEMORY CAPACITY... .262,144 bytes (256 Kbytes) 
MEMORY ACCESS TIME. ..225 Nano-seconds (max) 
READ/WRITE CYCLE TIME. . .295 Nano-seconds (min) 
BANK SELECTION... Banks set or reset through |/0 
Port Commands. I/O Port Address Assignment 
selectable through jumper options 
Configurations. .. 
16—16 Kbyte banks 
8—32 Kbyte banks 
4—64 Kbyte banks 
or any combination of 16 Kbyte banks; e.g., 
5—48 Kbyte banks and 1—16 Kbyte bank 
Reset... Each Bank separately enabled or disabled 
through jumper options 
Phantom. ..All banks disabled with phantom 
or configured to disregard phantom with 
jumper option 
Address Allocation. ..Each bank assignable to 
location OO00H, 4000H, 8000H, or COOOH 
through jumper options. 


LINEAR ADDRESSING... Configurable as 8 pages 
of 256 Kbytes each for a contiguous memory 
spanning an address of OOOO00H to 1FFFFFH for a 
total of 2,097,152 bytes (2 megabytes) 

WINDOW DESELECTION .. . 4K to 64 Kbytes of 
deselection on 4 Kbyte boundaries as defined by 
jumper options. 

POWER REQUIREMENTS 

Voltages... +8V DC @ 1.5 A (max.) 
Power... 12W (max) 
OPERATING ENVIRONMENT 
Temperature. ..0 to 45 Degrees Celsius 
Relative Humidity. ..0 to 95% 
CONSTRUCTION 
Circuit Board... Four Layer Glass Epoxy; 
Soldermask over copper. All IC’s in sockets 

TESTING... Tested and Burned-In 

WARRANTY... One Year Warranty 
(Parts and Labor) 


CALL 
Call today, we’d love to help you with your memory application problems. 


TM CP/M and MP/M are trademarks of DIGITAL RESEARCH 
CROMIX is a trademark of CROMEMCO 
Z80 is a trademark of ZILOG, INC. 
Turbo-Disk is a trademark of Intercontinental Micro Systems, Corp. 


1733 South Douglass Road, Suite E, Anaheim, California 92806 (714) 978-9758 Telex: 678401-TAB-IRIN 
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Dear Reader, 


Intercontinental Micro Systems Corporation (ICM) proudly announces the latest state-of-the-art S100 Bus 
board products in the CPZ-48000 Single Board Central Processor and the 256KMB-100 Dynamic RAM Memory 
Board, with full confidence that these products will give you a distinct advantage in the highly competitive $100 
Bus market. 


CPZ-48000 SBCP 


Users requiring a high degree of versatility and sophistication who must configure systems for a myriad of 
applications ranging from research & development, business systems and scientific applications to personal 
home computers will be pleased to find powerful features such as Direct Memory Access, Vectored Interrupt 
and 16 Megabyte Memory Management Processing. Yet, with all the power provided, an efficient and easy to 
use software package is available to enable even the simplest personal home computer to be configured with no 
startup problems. 


|/O transfer facilities are available ranging from programmed I/O to DMA and Mode 0, 1 and 2 vectored interrupt 
processing. Memory-to-memory block transfers are available under DMA control increasing throughput over 
Z80™ block moves by a factor of three. A memory management facility is provided to allow the mapping of any 
logical 4K block of memory to any physical 4K block of memory space within a 16 megabyte range. This means 
several programs may share one main program just by changing the logical 4K block positions. 


256KMB-100 DRAM 

The 256KMB provides the user extensive versatility in configuring bank-select or linear address memory 
systems. As many as sixteen 16Kbyte banks per memory board may be structured in the bank selection scheme. 
Up to 2 megabytes of contiguous memory may be structured in the linear address scheme. The 256KMB is fully 
compatible with Cromemco’s CROMIX™ operating system. Two 256KMB’'s provide a full six-user CROMIX system 
with the cost of memory at 2/5 of current 64Kbytes memory board costs. ASYSTEM 1H can now be configured as 
a 5 terminal, 4 task system at a retail cost of less than $9200. The 256KMB is also compatible with the ALPHA 
MICRO AM100 and most Z80 or 8080 based systems as flexibility is built in to allow memory timing to be 
adjusted for each system. The 256KMB is ideal for a turbodisk file cache to provide the user a means of 
significantly relieving the “real” bottleneck in Z80 based multiprocessor or multiuser systems, namely the disk 
drive access delay. Turbodisk™, asoftware package which is provided with each CPZ-48000 SBCP at nocharge, 
allows the user to treat S100 Bus memory as a floppy drive. The 256KMB is perfect for this application. 
Alone, or in combination, the CPZ-48000 SBCP and the 256KMB-100 DRAM represent highly advanced $100 
board products with a significant cost savings to you and your customers. 


In the data sheets enclosed, you will find detailed explanations of some of the state-of-the-art features now 
being found on S100 Bus CPU/Single Board Systems and 256 Kbyte Memories. DMA, memory management, 
vectored priority interrupts, and window deselection are all explained. 

On the reverse is a comparison of the most popular S100 CPU/Single Board Systems (SBCP) listing all the 
features that presently define state-of-the-art. 


TURBODISK is a registered trademark of Intercontinental Micro Systems 
CROM\IX is a registered trademark of Cromemco 

CP/M & MP/M are registered trademarks of DIGITAL RESEARCH 

Z80 is a registered trademark of ZILOG, INC. 


1733 South Douglass Road, Suite E. « Anaheim, California 92806 ¢ (714) 978-9758 ¢ Telex: 678401 — TAB-IRIN 


SBCP COMPARISON 


ITEM ICM ADC SIERRA TELETEK 
1. Z80A, 64 Kbyte memory, monitor/boot PROM, 2 parallel ports, 
2 serial ports, floppy controller, baud rate generators YES YES YES YES 
2. IEEE-696? YES YES YES YES 
3. Can be IEEE-696 Bus master? YES YES YES YES 
4. Can be IEEE-696 Bus slave? NO NO NO NO 
5. Forced air cooling required? YES YES YES YES 
6. CP/M™, TurboDos”™, MP/M™ YES YES YES YES 
7. Personality boards (provide interfacing versatility) . YES YES NO NO 
8. Vectored Interrupts Controller 9519A PIO* PIO* NO 
9. Channels of DMA 4 (0) 0 1 
10. Memory-to-Memory under DMA YES NO NO YES 
11. 16 Megabyte Memory Management YES NO NO NO 
12. Window deselection YES NO NO NO 
13. RAM Disk Software Included (CPM V2.2) : YES NO NO NO 


NOTE: ICM = intercontinental Micro Systems 
ADC = Advanced Digital Corp. 
SIERRA = Sierra Data Sciences 
TELETEK = Teletek 
*Shares On-Board PIO 


We sincerely hope this information is helpful in defining and ‘spreading the word’ on current state-of-the-art. If you have any 
questions that we might help you with, please don’t hesitate to call. We’d be delighted to assist you. 


LIST PRICES: 

CPZ-48000 Single Board Central Processor (includes one RS232 and one Floppy Personality Board) $ 995.00 
256KMB Dynamic RAM Memory Board 995.00 
CPM 2.2™ Diskette (Fully Operational; Bios included.) 150.00 
MPM 2.1™ Diskette 500.00 
IBM BISYNC 2780/3780 Communications Software Package 400.00 
Turbo-Disk® Implementation (No charge) N/C 
RS232 Personality Board 25.00 
Centronics Printer Personality Board 28.00 
8-inch Floppy Disk Personality Board 36.00 
5¥%-inch Floppy Disk Personality Board 33.00 
Full Modem Personality Board 28.00 
Priam Intelligent Hard Disk Personality Board 38.00 
CPM UG & SIG/M Users Group Diskettes (Ask for available diskettes) 15.00 


Other personality boards to be announced include: 

Seagate Compatible 5%4-inch Winchester Disk Interface 

RS422 High Speed Serial Interface 

Note: Ail personality boards include CPU-to-Personality Board Cables. 


OEM/DEALER DISCOUNTS: Attractive OEM and dealer discounts are available and it is our pleasure to extend those same discounts to 
universities and other learning institutes. Please write or call for discounts. 
TERMS OF PAYMENT: CASH, CHECK, MONEY ORDER, C.O.D. OR BANK TRANSFER OF U.S. FUNDS DRAWN ON U.S. BANKS. 
All orders are FOB Anaheim, California. For USA orders UPS freight charges shall be added. For international orders add $20.00 for air 
freight handling charges. International orders shall be sent freight collect. 
SALES TAX: California residents must add 6% sales tax. If the product is for resale, you are exempt from sales tax provided you sign and 
submit a resale permit card indicating your resale number. 
INTERNATIONAL ORDERS: Please include $25.00 for the completion of an export license. Include a description of how and by whom the 
product will be used. 
CREDIT: Application for credit may be submitted, otherwise all orders except C.O.D. are delivered upon collection of funds. 

(Please note that prices are subject to change without notice.) 


1733 South Douglass Road, Suite E. ¢e Anaheim, California 92806 ¢ (714) 978-9758 « Telex: 678401 — TAB-IRIN 
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SOLDER/TRACE CUT OPTIONS (** 
PJA - (SIO channel A clock 
PJB - (SIO channel B Clock 
PJC - (Off Board Interrupt 
PJD - (Off-Board Interrupt 
PJE -— (2-80 Refresh output 
“PIF - (S-100 Ground Pin opt 
PERSONALITY BOARD INSTRUCTION 
SOFTWARE SECTION ...«-e«« -» 
PROM Monitor ..« « « « « « 
Basic PROM Commands ... . 
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DMA Register Bit Assignment 
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All information contained herein is proprietary to 
. Intercontinental Micro Systems Incorporated and may not be reproduced, 
transmitted, transcribed, stored in a retrieval system, or translated 
into any language or computer language, in any form or by means, 
electronic, mechanical, magnetic, optical, chemical, manual Or 
otherwise, without the prior written permission of Intercontinental 
Micro Systems, Corp. 1733 South Douglass Rd. Suite E, Anaheim, 
California. 92806 


DISCLAIMER 


Intercontinental Micro Systems. Corp. makes no representations or 
warranties with respect to the contents hereof and specifically 
disclaims any implied warranties of merchantability or fitness for any 
particular purpose. Intercontinental Micro Systems Corp. reserves the 
right to revise this publication and to make changes from time to time 
in the content hereof without obligation of Intercontinental Micro 
Systems Corp. to notify any person of such revision or changes. 
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*#**%* INTRODUCTION **** 


The INTERCONTINENTAL MICRO SYSTEMS CORP. (ICM) CPZ-48000 single 
board central processor is a Z80A (tm) based computer board designed 
to meet or exceed the IEEE S-100 Bus specification. This third 
generation computer incorporates all the features necessary for a 
complete, stand alone CP/M (tm) system and is -perfect for use in 
multi-processor or multi-user/multi-tasking architectures utilizing 
operating systems such as MP/M (tm), OASIS (tm), TURBODOS (tm) and 
CP/NET (tm). . 


Features such as an independent interrupt structure, Direct 
Memory Access, a 16 Megabyte Memory Management Unit and a bank 
selectable on-board 64K memory coupled with I/O devices such asa 
floppy disk controller, a 2-port serial controller and a 2-port 
parallel controller provides the user computing power on a Single 
board heretofore unmatched in the S-100 Bus industry. Other features 
incorporated are listed as follows: | 


FEATURES 


+ 


IEEE S-100 Bus Compliance 

Z80A (tm) 4MHz Operation | 

- * Single or Double Density Floppy Disk controller with up to 
four 8" or 5 1/4" floppy disk drives in either DMA, Interrupt 

or Programmed I/O mode. 

* Two Serial I/O channels with one channel programmable in either 

- DMA, Interrupt or Programmed I/O mode. 

* Two Parallel I/O channels with one channel programmable in 
either DMA, Interrupt or Programmed I/O mode. 

* Four Channel Direct Memory Access Controller 

* 64 Kbytes of On-Board Dynamic RAM with Memory Deselect of 4 
‘Kbytes to 64 Kbytes under software control . 

* Memory Management of 16 Megabytes of system memory 

* Bight Vectored Priority Interrupts chained together with I/0 
Interrupts for use with Z-80 Mode 2 Interrupts 

* Provisions for either a 2 Kbyte or 4 Kbyte on-board EPROM 

(Monitor in a 2 Kbyte EPROM supplied with board.) 

Software Selectable Baud Rates 

Real Time Clock 

Synchronous or Asynchronous operation using the Z80A SIO chip 

CP/M (tm) and MP/M (tm) Operating Systems available 

Turbo-Disk (tm) Implementation Included 


+ 


+ +e + FF Ft 
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PERFORMANCE SPECIFICATIONS 


MICROPROCESSOR 
CLOCK LACE co asd. osie Susewie SO CNRe Uw oee a wee eM weaW om eew ee eee oe eae SMNZ 
ola BR hc Zita ei eS Geen ON, ee ks cor ce ee sande a alge a Ging a Ete ete a Sw ale OU 
BUS INTGR EAC Hocus vxaeb-5 dG Os eee Nees eee ete ee eat eee me S-100 
SERIAL I/O CHANNELS | 
Synchronous Operation 
Band Rabe cc4c eG as eeu sanilet ewes semua dee see seUb: £O.-S00K Baud 


Bad  Patescd haven edn eae tote teed Sees ewes eaeeea UP 2-508 Baud 
Clock Rates. c«<eceseese seecossseeely L6y 32 0r 64 Times Baud Rate 
Bits / Char aceer ¢ sic cieiie Se case ebeeeieee ceed tues eeeedaswor O77 OL. 
Stop BLES ioc 34-die'csk 64 So > AO wine news Ooeeseseesgeesaeeee Dy -d 1/72 O62 
POEL EY 44 sinew cece we ave: w Gree a0 0. 36g ose wea b ish era sew SOOT, Even or None 
Data Transfer..sceccescccccecessesDMA, Interrupt or Programmed I/0 
I/O Interface. ccccvccocsccsessccsececsernrough Personality Boards 
PARALLEL I/O CHANNELS 
Data Rakes. iv yesenesanwate cruoeseuetenewesu Up GO. 200K Bytes/sec 
Channel A Data Transfer....eeeee--eDMA, Interrupt or Programmed I/O 
Channel B Data Transfer.......+eee--eee--Interrupt or Programmed I/O 
Interface Signals............16 Data Lines Plus 4 Handshaking Lines 
T/O: Interfaces % os'ssciseeseWeeseuwecod~oees THEOUGH Personality Boards 
FLOPPY DISK CONTROLLER ; 
Data Rate/8-Inch Double-DenSity...ceececsereeseese 2 500,000 Bits/Sec 
Data Rate/8-Inch Single-DenSity.....ceeccececeeeee 6 290,000 Bits/Sec 
Data Rate/5 1/4-Inch Double-Density....ceeeeeeeee ee 250,000 Bits/Sec 
Data Rate/5 1/4-Inch Single-DenSity....eeeeeceeeeeel25,000 Bits/Sec 
POPMAE (o4bas ae OOK OER CASE ew eee waeaneeee ee lB. 3140-OF Sie Seccors 
Data Transfer.ccccocscscccccccccseeDMA, Interrupt or Programmed 1/0 
T/O INCELEACEs < os avs wees dweleaes'sees see LNLOUGH Personality Boards 
INTERRUPT CONTROL 3 
Number Of ChannelS.cccccccccccencescccccscccesssesecssscccessesseed 
PLLOLiCyacccccccccssccceccccsccccccessovcsesseses snotating or Fixed 
Interrupt Modes..ccecccccccccecceeesee e890 Mode 0, Mode 1 or Mode 2 
REAL-TIME CLOCK | | 
Operation... ccccccccevccvcccesescOLtware Polled or Interrupt Driven 
RANGE dink ssid oGe baw eeleeeeeese sesaaensaseeveso? 082 CO 12286: Nz 
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64K DYNAMIC RAM MEMORY .— | 
Bank Selection.......+.ee.-May be bank selected in increments of 4K 
to 64K commencing at 4K boundaries; e.g. 8K of memory 
may be selected or deselected commencing at location 
cooO(hex) as defined by software. 
Wait SCateScccccserecccvccccscccccccccccsscsseccccscesecsesess shone 
Direct Memory TransSferS..cccccccccsccssseseelO/From SIO, PIO or FDC 
DIRECT MEMORY ACCESS CONTROLLER 
Channel 0...ccceccccccseeesecascade Mode for IEEE S-100 Bus or Used 
. with Channel 1 in Memory-to-Memory Transfers 
CHANNEL. 1 sie sceds bees icueeceueawaieeeee ase channel A of Si0.Controlier 
Channe)  26255.4%.64es o0se a0 See ee Ree Sede cowence LOppy DIsSk-Controltier 
$Channel 3. cc. dhaccies eed vos Sew bn Oeaes.e sae eu Channel -Aof PLO ‘Controiter 
EPROM eo | 
DDG sai ilsad aie ee ve we eS) RS eee RRS See ETO 2K EPROM or 2732 4K EPROM 
Wait CPAP OSs cla Gen gS eels GS aoe ee UO aN ales obbs eee eee ee ee NOne 
PUNCELONS cdo hc 44a bo Sie Clee Rae 4 aw Ne wes ewe oes ae BOOCUD and.-Moni tor 
POWER REQUIREMENTS 
VOLtageS <ivis.c nuis e Se eeoe Se eo esu Ww eweciessdaseas tS VDC € 2.5 A (max) 
-16 VDC @ 0.2 A (max) 
POWER cnc wien eS wee WEEE Sa eNO Slee See ee ewe (Max) 
OPERATING ENVIRONMENT 
TEMPE ACUTE Vs64ss0N seeds e we ese eter eeease sD EO 45 Degrees.Celsius 
Relative HUMIdity..ccccccccccccccccvccccccessceseccceceseesl tO 95% 
CONSTRUCTION . 
Circuit Board.......Four Layer Glass Epoxy, Soldermask over Copper. 
All IC's in Sockets 
ConnectorS.cecccccccecccscccccccccsececesvssecnhrouded for Protection 
PROT ING occck osreb WwW AS RA NA OH SEE BO UES CASS eee eects DESCCG. and Burned=In 
WARRANTY. .ccceccceecesesseeeeFUll One Year Warranty (Parts and Labor) 


* 280 is a Trademark of Zilog, Inc. 
CP/M, MP/M and CP/NET are Trademarks of Digital Research 
OASIS is a Trademark of Phase One Systems 
TURBODOS is a Trademark of Software 2000, Inc. 
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**** FUNCTIONAL DESCRIPTION **** 


The CPZ-48000 is functionally partitioned into the following 
major groups: 


INPUT/OUTPUT STRUCTURE 

- OFF-BOARD PERIPHERAL CONTROLLERS 
- SERIAL I/O PORT CONTROL © 
- PARALLEL I/O PORT CONTROL 
~- FLOPPY DISK CONTROL 

- ON-BOARD PERIPHERAL CONTROLLERS 
- DMA CONTROL 
- INTERRUPT CONTROL 
- MEMORY MANAGEMENT UNIT 

- 64 KBYTE DYNAMIC RAM/LOGIC 

- 2/4 KBYTE EPROM 

-- INPUT/OUTPUT CHIP SELECT LOGIC 

- CPU. CONTROL SIGNALS GENERATOR 

- CLOCK GENERATOR 

- POWER-ON CLEAR/RESET LOGIC 

- S-100 BUS INTERFACE 


Each group is described below to give the user a clear 
understanding of the hardware and software setup options and to give a 
full appreciation of the computing power available to the user. 


INPUT/OUTPUT STRUCTURE 


er n T/N aGeyic 


Y 1/04 s defined as a device 


° 
4 
va’ ae whe ob ee 


a t. OL renc 
which, und program control of the 280 CPU, controls a peripheral 
device or memory. 


The I/O devices contained on the CPZ-48000 consist of: 


- Z80A SIO-0 (Serial Port Controller, SIO) 

- Z80A PIO (Parallel Port Controller, PIO) 

— WD1793 + SUPPORT CHIPS (Floppy Disk Controller, FDC) 
‘- AM 9517A-4 (Direct Memory Access Controller, DMA) 

- AM 9519A (Universal Interrupt Controller, UIC) 

- 8253 (Programmable Timer/Counter, PTC) 

- 74LS610 (Memory Management Unit, MMU) 


Of these, the first three are used to communicate with off-board 
peripheral devices and will be referred to as the "OFF-BOARD" 
peripheral I/O controllers. The remaining are "ON-BOARD" I/O 
controllers. 


(Information contained herein is Proprietary to I.C.M. Corp.) 
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Programmed I/O, Interrupt or Direct Memory Access (DMA) is 
possible to/from SIO port A, PIO port A and the FDC. No DMA is 
possible for SIO port B or PIO port B. A DMA port is assigned to the 
S-100 Bus DMA request line to allow temporary bus masters to capture 
the bus for DMA transfers to off-board memory. Either fixed or 
rotating priority selection allows arbitration between internal DMA 
and external DMA requests from the S-100 Bus. Selection of fixed 
priority gives the S-100 Bus the highest priority and PIO port A, the 
lowest. Thus, | “ . . . 


DEVICE | PRIORITY 
S-100 Bus 1 High 
SIO A 2 

FDC 3 

PIO A 4 Low 


‘The CPz-48000 uses 128 of it's possible 256 I/O port address for 
on-board use. The range used is from 80 Hex to FF Hex. Please refer 
.€6 the SOFTWARE Section of this manualfor further explanation. | ? 


OFF-BOARD I/O CONTROLLERS 


| The Off-Board I/O Controllers consist of the Serial I/O Port 
Control, Parallel I/O Port Control and the Floppy Disk Control. 


SERIAL I/O PORT CONTROL 


The Serial I/O Port Control consists of the Serial I/O 
Controller and the Baud Rate Clock Generator. “ 


Serial I/O Controller 


. The Serial I/O (SIO) Controller is a programmable dual channel 
device which provides formatting for serial data communications. The 
channels can handle either asynchronous or synchronous data transfers 
to/from serial peripheral devices. The SIO operates either under 
programmed I/O, Interrupt Control or DMA control. DMA is provided for 
Port A only. All lines necessary to handle asynchronous, synchronous, 
synchronous bit oriented protocols and other serial protocols are 
available to the user at the interface connectors. In addition, +/- 
16 volt DC and +5 volt DC power are available at these connectors. 


(Information contained herein is Proprietary to 1.C.M. Corp.) 
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The SIO may be interfaced to peripheral devices requiring 
differing protocols. This interface is tailored to the exact device 
requirements by use of a Personality Module. » The interface is 
implemented through two 16-pin Ansley connectors. Refer to Appendix A 
for a description of the serial Personality Modules currently 
available. 


To program the SIO, the system software issues commands to 
initiate the mode of operation. Seven write registers exist for 
that purpose. In addition, three read registers allow the programmer 

h 


A kha status AF arh mhannsa 


ae en 
LU Lean Cllc Status OL at > & OF8) channel. ; 


Baud Rate Clock Generator 


The Baud Rate Clock Generator consists of a clock generator and 
an 8253 Programmable Interval Timer. The 8253 is a device which, 
under software control, can generate variable clock periods which are 
a multiple of the base input clock. The device has other modes of 
operation; however, only the mode applicable to the CPZ-48000 | 
operation will be described here. This is Mode 3, the square wave 
. generator mode. 


The 8253 consists of three channels, each with a clock input and 
a gate input. Channel O is tied to Si0 channel A transmit and 
receiver clock inputs, channel 1 to SIO Channel B transmit and 
receiver clock inputs, and channel 2 to the interrupt select jumper 
area (as a select input to the 9519A Interrupt Controller). Channels 
0 and 1 are intended for baud rate clocks, whereas channel 2 is 
‘intended for the “real time" clock. 


Channels 0 and 1 are connected to the SIO inputs via jumper 
options PJB and PJA. These signals are also tied to the serial 
interface connectors. If clock signals are originated by the 
interfacing devices, the jumpers are cut appropriately. The channel A 
jumper provides for separate transmit and receive clock inputs from 
the interface (connector J2) or may serve as baud rate generator. 
Outputs to the interface. This arrangement is intended to provide a 
clock to synchronous MODEM's via "external" clock (pin 24 of the S-100 
Bus) in accordance with the EIA RS-232C standards. The modem can then 
return a transmit/receive clock to the serial controller. In Summary, 
means are provided to implement serial interfaces accommodating 
asynchronous, synchronous, HDLC and a great number of currently 
defined communications protocols. 


While operating in Mode 3, the 8253 generates a Square wave 
whose period is defined by a count programmed into the respective 
channel's counter. The square wave will remain at a logical ZERO 


; 
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State for one half the count, and at logical ONE for the remaining 
half of the count. The counter decrements for each clock period that 
is received. . 


The 8253 is programmed by the CPU specifying the mode, loading 
sequence and counter contents. The Baud rates that can be derived 
from the 2.4576 Megahertz clock are listed as follows: 


Baud Rate Theoretical Frequency (16 x clock). 


50 0.8 kiloHertz 
75 Leow kiloHertz 
110 1.76 kiloHertz 
134.5 2.152 kiloHertz 
150. 2.4 kiloHertz 
300 4.8 kiloHertz 
600 9.6 kiloHertz 
1200 19.2 kiloHertz 
1800 | 28.8 kiloHertz 
2000 32.0 .kiloHertz 
2400 — 38.4 kiloHertz 
3600 57.6 kiloHertz 
4800 76.8 kiloHertz 
7200 115.2 kiloHertz 
9600 153.6 kiloHertz 
19200 307.2 kiloHertz 


PARALLEL I/O PORT CONTROL INTERFACE 


| The parallel I/O Port Control Interface consists of the Parallel 
I/O Controller (PIO). The Parallel I/O Controller is a programmable 
two-port LSI component, which interfaces peripheral devices to the 280 
microprocessor. The PIO provides data transfer to and from peripheral 
devices under programmed I/0, interrupt control or DMA control. 
Handshaking data transfer control lines are provided to the interface 
in addition to the two eight-bit data ports. The CPU reset line and 
the CPU clock are also connected to this interface. The PIO is.- 
flexible and may be connected to peripheral devices requiring 
differing protocols. 


| The interface is tailored to the exact device requirements by 
use of a "Personality Module". The Personality Module is a small 
external circuit board which connects to the CPZ-48000 to provide the 
hardware drivers and receivers, logic and other circuitry as required. 
Refer to Appendix A for a description of the parallel Personality 
Modules currently available. 


(Informatic:¥ contained herein is Proprietary to I.C.M. Corps) 
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An interrupt line is brought into the interface to give the user 
the capability of servicing interrupts. The interface is implemented 
through a 26-pin Ansley connector. 


To program the PIO, the system software issues commands to 
initialize the mode of operation. Initialization is provided by 
loading the interrupt vector, mode, I/O and interrupt control 
registers. po oa 


Double- or Single-Density Floppy Disk Controller (FDC) 


The CPZ-48000 uses the Western Digital WD1793 or the Fujitsu 


MB8877 Floppy Disk Controller plus the WD2143 and WD1691 support chips .~ 


as the basis for the controller. A reliable phase-lock-loop circuit 
is implemented giving the user error free disk operation. Up to four | 
8-inch or 5 1/4-inch Floppy Disk drives may be connected. A mix of 
single- or double-sided drives and of Single- or double-density drives 
-may be interconnected. The only limitation is that 8" and 5 1/4" 
drives cannot be mixed. Any combination of single/double sided and 
single/double density drives may be connected. 


The FDC is connected to the drives via a Personality board 
FPB100-XY and an adaptor board depending on the type of drive (8" or 5 
1/4") and type of cable. For example, an FPB100-11 consists of the 
personality board and an edge card connector adapter for 5 1/4-inch 
Floppy drives. Header plug connector adaptors are also available. 


A jumper option on the FPB100-XY allows the user to configure 
the board for either 8-inch or 5 1/4-inch. This technique greatly 
reduces the overall cost of interfacing to floppy drives. With a low 
cost personality board and even lower cost adaptor, the user may 
connect the drive configuration fitting his particular needs. 


ON-BOARD I/O CONTROLLERS 


- The On-Board I/O controllers consist of the DMA Controller, 
Interrupt Control Logic and the Memory Management Unit. 


DMA Controller 


The DMA Controller consists of the 9517A-4 Multimode DMA 
Controller, .which is a LSI component designed to allow external 
peripheral devices to transfer data directly to and from the on-board 
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system memory. The use of this data transfer technique greatly 
enhances the system data throughput because the 280 microprocessor 
does not have to deal directly with the transfers, and is free to 
perform other computing functions. 


DMA Operations 


The 9517A is a programmable device, which enables the programmer 
to free the CPU from the repetitive task of controlling data block 
transfers by providing "external" hardware control over such 
operations. For example, the programmer may specify that a data block 
of "X" number of bytes contained in system memory starting at location 
"y" is to be transferred. The programmer may further specify that at 
the end of said transfer an interrupt is to be generated (perhaps to 
initiate a subsequent transfer, or to determine the peripheral device 
status prior to initiating a subsequent transfer). Alternately, the 
programmer may wish to automatically re-initialize the data block 
“transfer. Once the software command is transmitted to the 9517A, it 
performs all of the indicated actions without further supervision from 
the Z80 microprocessor. In all cases, the user of the CPZ-48000 has 
full control over these parameters and events by having the capability 
to access any of 27 data and control registers. Once the DMA transfer 
has begun (also enabled under software control), the CPU may then be 
used for other processing or for controlling other peripheral data 
transfers in a similar manner. 


The DMA Controller may be operated in either burst or cycle- 
stealing mode. Cycle-stealing is recommended if concurrent CPU 
processing is desired while I/O processing is taking place. Burst 
mode is recommended for operating with fast peripheral devices which 
could lose data if not responded to in a timely fashion. The transfer 
rate is 1 megabyte/sec. with DMA operating in burst mode. 


DMA Channel Assignments 


- The CPZ-48000 utilizes all four channels of the 9517A. Channel 
0 is dedicated to the S-100 Bus pHOLD line, channel 1 to the SIO 
serial data channel A, channel 2 to the FDC Data Request Line, and 
channel 3 to channel A of the PIO parallel I/O port. The DMA channels 
may be programmed for either fixed or rotating service priority. 
Selection of fixed priority gives the S-100 Bus the highest priority 
and parallel port A the lowest. The peripheral device which has 
higher throughput and which may require closer supervision could 
connect via the S-100 Bus, or reside in the peripheral device 
enclosure and communicate via data ports. Should that peripheral be 
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connected directly to the S-100 Bus, fixed priority servicing is 
recommended. A memory-to-memory block transfer feature is provided 
which enables the user to transfer blocks of data from a source area 
of memory to a destination area of memory with an overall throughput 
increase of 3 times that available using 280A block moves. Further, 
programming overhead is reduced in that the CPU need only initiate the 
DMA device and enable the DMA transfer. The CPU may then execute > 
other code if so desired. 


Combining DMA with the Memory Management Unit (MMU), a block of 
memory may be transferred from the on board system memory to off-board 
system memory and vice-versa at DMA Speeds. The MMU is loaded with 
appropriate address translation information. When the DMA transfers 
data to addresses translated by the MMU, the data is directed to the 
off-board memory. Memory-to-memory transfers within the on-board 
memory may also be made. While the 280 executes block move transfers 
(LDIR etc...) at 21 clock cycles per byte, the memory-to-memory 
function of the DMA controller will move a byte in 7 clock cycles, or 
3 times faster. 


The S-100 Bus channel (channel 0) is normally operated in 
"CASCADE" mode. Under cascade mode, the DMA Controller simply 
isolates the CPzZ-48000 from the S-100 Bus while the off-board DMA 
transfer occurs. The power of this technique is that any number of 
DMA type devices may reside on the S-100 Bus limited only by system 
data throughput considerations. 


During power-up or reset, the DMA Controller is cleared to a 
state in which DMA requests registers are masked. The cascade mode 
and other registers must be programmed before channel 0 is active. 
This should be done as part of an initialize sequence. 


Interrupt Control Logic 


The interrupt control logic gives the CPZ-48000 user the power 
to respond to the maskable interrupt (INT*) in any of three modes. 
These are referred to as modes 0, 1 and 2. Mode 0 is identical to the’ 
8080 interrupt response mode, whereby the interrupt controller instead 
of memory can place a restart instruction on the data bus and the CPU 
will execute it. Mode 1 response is identical to that of a non 
maskable interrupt, except that a restart to location 0038H is 
executed instead of to 0066H. Mode 2 response allows the user an 
indirect call to any memory location within a 64 kilobyte memory 
address space by forming a 16-bit pointer to a table of interrupt 
service pointers. The 16-bit address is formed by combining the upper 
8-bits of register I of the CPU chip with the lower 8-bits of the 
interrupting device address to form a pointer to a fable .of 16=bit 
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address pointers to the interrupt service routine. 


Interrupt Controller/Select 


The CPZ-48000 interrupt controller consists of the 9519A 
Universal Interrupt Controller. This is a LSI device which provides 
up to eight maskable interrupt request inputs. Upon receipt of an 
unmasked interrupt request, a byte of previously stored information is 
output to the data bus. This enables the CPU to process interrupt 
service routines by executing restarts or indirect jumps to those 
service routines. Expansion to the interrupt structure is provided by 
a priority technique in which enable infenable out signals are 
connected in series ("daisy- chained"). The higher priority 
interrupting device's enable input is set to logical ONE by 
permanently connecting it to a pull-up resistor. The SIO enable input 
line is pulled up to a logical ONE, its enable output line is tied to 
the enable input line of the PIO and the PIO enable output line is | 
tied to the enable input Tine of the 9519A. The enable output line of. 
the 9519A is tied to an S-100 Bus. The eight interrupting channels 
are serviced on a fixed or rotating basis. Within the SIO, priority. 
is fixed, Channel A is assigned a higher priority than Channel B. The 
receiver, transmitter, and external status are asSigned priority in 
that order within each channel. Similarly, interrupt priority for the 
PIO is fixed, with Port A having higher priority than Port B. In 
summary, the CPZ-48000 interrupt priority daisy chain is as follows: 


Priority Device 
iL SIO channel A receiver 
SIO channel A transmitter 
3 SIO channel A external status 
4 SIO channel B receiver 
5 SIO channel B transmitter 
6 SIO channel B external status 
7 PIO port A 
8 PIO port B 
9-16 9519A inputs (fixed or rotating) 
17-nn S-100 Bus interrupt device(s) 7 


NOTE: Any I/O device in the S-100 Bus which uses the INT* line 
must use this priority chain scheme and must supply its vector. The 
I/O device must connect to IPROCESS* (response in progress line, pin 
65 of the S-100 Bus) and to the PCHAIN (Priority enable output Line, 
pin 21 of the S-100 Bus). The IPROCESS* connection must be made with 
an open-collector driver. If the I/O device does not meet these 
conditions, then it must use the vectored interrupt facility of the S- 
100 Bus (lines V10*-V17*). 
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An additional feature of the CPZ-48000 is that. data transfers 
from the peripheral devices may be handled in a polled mode. This 
requires that the 9519A device be programmed for polled mode and the 
status register interrogated for the occurrence of the interrupt 
source signal. In polled mode no interrupts are generated, but the 
status signal indicating the occurrence of an event remains active. 
Having detected that occurrence, the remaining status is then 
interrogated to determine which of the eight events occurred. 

Jumper options allow the user to choose among twelve S-100 Bus 
interrupt signals (VI0* to V17*, INT*, PWRFAIL*, NMI* and ERROR*), as 
well as six internally generated interrupt signals corresponding to 
the completion of each of the three DMA transfers, FDC interrupt, the 
parallel port interrupt, and the real time clock. The user selects 
eight of these signals to be inputs to the Interrupt Controller. The 
real time clock allows interrupts to be generated at a programmable . 
rate, or they. may be software polled. . 


Signal Source 

VIO*—-V17 * S-100 Bus 

FINT* FDC Interrupt 

EDMAL* . SIO channel A DMA end of transfer 
EDMA2* FDC DMA end of transfer 

EDMA3* PIO port A DMA end of transfer 
SERR* S-100 BUS ERROR 

RTCLK Real time clock 

PINT* Parallel port interrupt 


f ni IAN 1m eteKwsnes * 
The S-100 Bus signal INT* is connected to the CPU's INT* bus v 


i 
an open-collector gate to OR-tie onto the bus to which the on- board 
interrupt devices are connected (SIO, PIO and 9519A). 


The CPU's non-maskable interrupt line (NMI*) may be selected to 
respond to signals on the S-100 Bus NMI* or PWRFAIL* line. All of 
these options are implemented by use of jumper plugs. 7 


MEMORY MANAGEMENT UNIT 


_ The Memory Management Unit consists of the 74LS610 MEMORY 
MAPPING DEVICE plus associated logic. The 74LS610 is a paged memory 
mapping device which expands the 2&9 16-bit address to 24 bits, 
increasing the addressing capability of the 280 from 64K bytes to 16 
Megabytes. Two modes of operation ere possible. These are the "PASS" 
and "MAP" modes. The 4 MSBits of the 280 are input to the 74LS610. 
These bits address one of sixteen 12-bit registers, the outputs Of 
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which are output on the address bus. In pass mode, the 280's 4 MSBits 
merely pass through the 74LS610 to the corresponding 74LS610 address 
outputs. The remaining 8 bits of extended address lines are forced to 
logic zero. In map mode, the contents of the addressed mapping 
register are output on the address bus. This technique proves to be 
quite powerful since the extended address lines appear on the bus 
dynamically. The 12 bits of extended address constitute a "PAGE" 
address. The remaining 12 lower order address lines address the 
locations within each page. A "PAGE" consists of 4 Kbytes. There are 
two hundred and fifty-six 4K pages to give a total of 16 megabytes of 
storage. . 


The Memory Management Unit allows the user to map any logical 4K 
block of memory to any physical 4K block within the 16 megabyte range. 
Thus, several programs or "TASKS". can share one main program by 
changing logical 4K block addresses. 


The Memory Management Unit lends itself to the generation of 
address lines in compliance with the IEEE S-100 Bus specification. 
‘The signal PSTVAL* is input to the 74LS610 to ‘control the 
transparent latch function. Thus, the address lines as sampled on the 
falling edge of PSTVAL* are latched for the duration of a memory | 
cycle as required by the specification. The latching operation 
functions in both the pass and map mode. | 


64 Kbyte Dynamic RAM/Logic 


The 64 Kbyte Dynamic RAM and associated logic consist of eight 
64K-by-one-bit Dynamic RAM's, an address multiplexer, RAS/CAS/ REFRESH 
generator, RAM enable logic and the Window Deselect circuitry. 


The 64 Kbyte RAM's utilize on-chip auto-refresh logic. This, 
coupled with additional external logic provides effective refresh 
techniques suitable for 280 and S-100 Bus operations. Two octal 
drivers are utilized to multiplex the 16-bit address lines to the 
RAM's.. A RAS/CAS/REFRESH circuit generates the required timing. for 
the proper reading, writing and refresh operations of the RAM. The 
RAM enable logic disables the on-board 64 Kbyté RAM when off-board RAM 
is addressed. The S-100 Bus signal PHANTOM is also sensed to disable 
the on-board RAM when this signal is active. A Window Deselect 
Circuitry is provided to perform two functions. The first function is 
to deselect a portion of RAM during cold-start boot-up to allow a 2 or 
4 Kbyte monitor/boot-up PROM to exist in the 64 Kbyte address space 
without bus conflicts with the RAM. The cold-start boot-up process 
consists of: 


= Deselecting the lst 4 kbyte locations of the RAM address 
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space. LS | 

- Deselecting all of RAM through commands from the EPROM. 

- Relocating the EPROM address to the upper 8K locations of the 
address space through commands from the EPROM. 

= Re-enabling all of RAM except the area in which the EPROM 
exists (EQOQ-aFFF). 

- Performing the Operating System load process. 

-~ At completion of the Operating System load process, 
deselecting the EPROM through commands loaded in the RAM & 
enabling all of RAM. | 


The second function is to deselect a "Window" of RAM as 
specified under software commands. This "Window" is defined as a 
section of memory which is enabled or disabled under software control. 
The window boundaries are specified by the contents of two four-bit 
registers. One register holds the lower boundary and the other holds 
the upper boundary. The values of the register can take on any value 
from O(hex) to F(hex). In this manner, any window commencing and 
ending at any 4 Kbyte boundary may be specified. This feature enables 
the user to configure multi-user bank select architectures using bank 
selectable memory boards installed in the S-100 Bus. The feature also 
enables the user to configure systems where an external memory, such 
aS a memory mapped video board, is required to co-exist in the 64 
Kbyte address space with the on-board RAM. 


2K/4K EPROM 


The CPZ-48000 may accommodate either a 2K (2716) or 4K (2732) 
EPROM. A jumper (jumper JB) is made available to select either of the 
two EPROM types. The EPROM functions as both a boot-up and a monitor 
PROM. AS a boot-up PROM, the EPROM contains the software routines 
necessary to manipulate the Window Deselect Circuitry and to load the 
required Disk Operating System contained on Floppy Disk Drive 
diskettes. The EPROM also contains monitor routines which are 


discussed in the SOFTWARE/PROM MONITOR sections. 


-I/0 Chip Select Logic 


The I/O Chip Select logic generates the "chip select" signals 
for the SIO, PIO, programmable counter, universal interrupt 
controller, FDC, Memory Management Unit (MMU), Boot/Monitor Enable, 
Memory Deselect Logic, FDC Configuration register and the DMA 
Controller. In addition, the required control and data signals are 
generated for the SIO, FDC and PIO. Because the SIO, FDC and PIO may 
be operated under DMA control (as well as programmed I/0), the chip 
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select, control and data signals are generated to handle each case 
within this logic. 


POWER-ON CLEAR/RESET LOGIC 
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“This logic provides reset signals to the CPU as well as to the 
S-100 Bus interface. The logic is activated under two conditions, 
when power is first applied to the board, and when the S-100 Bus 
Signal RESET* is activated. 


Signals asserted upon applying power are: 


a. §-100 Bus signals POC*, RESET*, and SLAVE CLR* 
b. Internal CPZ-48000 reset 


Signals assered when RESET* is asserted are: 


. a. S§-100 Bus signal SLAVE CLR*¥ ~~ 
b. Internal CPZ-48000 reset 


- CLOCK GENERATOR 


The clock generator divides an eight-Megahertz crystal-generated 
clock signal to provide the internal CPU clock (OCLK), the S-100 Bus 
clocks (0 and CLOCK) and internal clocks BUSCLK and SCLK. These clock 
signals are utilized to implement S-100 Bus signals in conformance 
with the IEEE standard for the S-100 Bus on a well-defined, clocked- 
logic basis. 


CPU Control Signals Generator 
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The CPZ-48000 architecture is enhanced by use of state-of-the- 
art LSI components. The board utilizes a mix of 280 support. 
- components (SIO and PIO) and 8080 support: devices (8253, 9519A and 
9517A). A variety of logical conflicts arise due to the differing 
requirements of these components and those of the S-100 control bus. 
Further, the control signals generated by the DMA Controller differ 
from Z80-type control signals. It is the function of the CONTROL 
SIGNALS GENERATOR to generate all of the appropriate control signals 
required by each of these components and the S-100 BUS CONTROL SIGNALS 
GENERATOR (described below). . 
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S-100 BUS CONTROL SIGNALS GENERATOR 


The S-100 Bus Control Signals Generator consists of the logic 
necessary to generate key S-100 Bus signals such as pSYNC, pSTVAL*, 
pWR*, and pDBIN. | : 


timing standards. Address and data lines are latched with this signal 
whereby status is latched or unlatched as selected by a jumper. While 
in the latched mode, the cCpPz-48000 is set for full IEEE timing 
conformance. The transparent mode enables systems to operate in 
conformance with 280 timing. 7 ) 


Jumper option JC is provided to configure pDBIN to any given 
‘system which may not tolerate the stringent IEEE timing requirements 
for this signal. Read access time can be adjusted by selecting one of 
the two positions on the header. 


S-100 Bus Interface 


The S-100 Bus consists of 100 electrical signal lines. These 
are grouped into sets of lines used to transmit data and control among 
‘interconnected devices. The groups are: 


Group No. of Lines 
Address Bus 24. 
Input Data Bus 
Output Data Bus 
Status Bus 
Control Input Bus 
Control Output Bus 
DMA Control Bus 
Vectored Interrupt Bus 
Utility Bus 
System Power 
Manufacturer specified lines 
Reserved lines 
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Devices connected on the bus are classified as either bus 
masters or bus slaves and as either permanent or temporary masters. 
The CPZ-48000 is a permanent bus master. Any other master connected 
to the S-100 bus may take control of the bus by making the appropriate 
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DMA request provided no internal DMA by the SIO, FDC, or PIO is in 
progress. If the DMA controller is programmed for fixed priority 
operation then the S-100 Bus DMA request will be honored first if 
Simultaneous DMA requests occur. 


Each of the S-100 Bus signals utilized by the CP2z-48000 are 
described on the following pages. A summary of the S-100 Bus signals 
is included in Appendix B. . 


Address Bus 


| The address bus consists of 24 lines used to select a memory 
location or an input/output device during a bus cycle. All 24 lines 
are active during a memory read, write or opcode fetch (M1) cycle 
unless the Memory Management Unit has been programmed for pass mode in 
which case the uppermost 8 bits (Al16-A23) are forced to logic zero. 
The least significant byte of the address lines is active for input or 
‘output cycles. Address bus lines are enabled while ADSB* is inactive 
(no S-100 Bus DMA cycle in progress). The address bus lines are 
denoted as AO through A23, with line AO representing the least 
significant’ bit. Lines AO through A7 compromise the least Significant 
byte and lines A8 through Al5 make up the "high" address byte with 
bits Al6 through A23 constituting the extended address byte. Two 
-octal-drivers and the Memory Management Unit are used to condition the 
lines in conformance with the characteristics required by the IEEE S- 
100 Bus standard. 


Input Data Bus 


There are eight input data lines which are enabled onto the CPU 
data bus when the enabling signal DIEN* is active. This signal is 
active under the following conditions: 


1. .AN EXTERNAL I/O CYCLE IS INITIATED. 
2. ° AN EXTERNAL MEMORY CYCLE IS INITIATED. 


3; AN EXTERNAL DEVICE INTERRUPTS THE CPU 
AND PLACES A VECTOR ON THE DATA BUS. 
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There are eight data output lines which are enabled by the 
signal DODSB*. A line driver conditions these lines to conform with 
the IEEE S-100 Bus standard. | 


Output Data Bus lines are designated DOO through DO7, with line 
DOO representing the least significant bit. 


Status Bus 


The status bus consists of eight output lines which define the 
current CPU bus cycle type. Seven of the eight lines defined in the 
S-100 Bus specification are utilized by the CPz-48000. These lines 
are enabled while the enabling signal SDSB* is inactive. Status 
signals may be selected for full IEEE timing performance (latched 
mode) or for 280 timing (transparent). This selection is made through 
jumper option JI. An octal latch/line driver is used to condition all 
lines of the Status Bus in conformance with the IEEE S-100 Bus 
Standard. The seven lines of the Status Bus are: 


Status Function 

SMEMR Memory Read 

sMl Opcode Fetch 

SINP Input — 

sOUT Output 

swo* Write cycle 

SINTA Interrupt acknowledge 
SHLTA Halt acknowledge 


The status signal SXTRQ* (16-bit data transfer request) is not 
used in the CPZ-48000 and is left open. The remaining Status Bus 
lines are described in the following paragraphs. 


SMEMR (Memory Read) 


SMEMR is a status signal indicating that a memory read cycle is 
in progress. This signal is valid during a normal memory read cycle 
(memory read or opcode fetch cycle). 
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sM1 (Opcode Fetch) 


SsMl is a status. signal indicating that a memory read/opcode 
fetch cycle is in progress. 


sINP (Input) 


SINP is a status signal indicating that a a a device read 
cycle is in progress. 


sOUT Shee fat 4 


sOUT is a status signal indicating that a peripheral device 
write cycle is in progress. ~ 


swWO* is a status signal indicating that a write cycle is in 
progress, wherein data is transferred from an S- -100 Bus master to a 
Slave. 


SINTA (Interrupt Acknowledge) 


SINTA is a status signal indicating that an interrupt 
acknowledge cycle is in progress. 


SHLTA (Halt Acknowledge) 


SHLTA is a status signal indicating that the CPU is in a halt 
state. : 
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Control Input Bus 


The Control Inrut Bus consists of six signals, five of which are 
used in the CPZ-48000. These lines allow S-100 Bus slaves to 
synchronize the CPZ-48000 with conditions internal to the bus slave, 
to request the relinquishment of the S-100 Bus (DMA request) and to 
disable the CPU from the S-100 Bus. The signals are conditioned by 
pull-up resistors and Schmitt-trigger input receivers. 


The five lines of the Control Input Bus are: 


Line Function 

RDY Slave ready 

XRDY Special ready 

INT* Maskable interrupt request 
NMI* Non-maskable interrupt request 


HOLD* DMA request 


These lines are described in the following paragraphs. 


RDY (Slave Ready) 
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This control line is used by S-100 Bus slaves to suspend bus 
ycles by inserting wait states in a CPU cycle. Slaves may connect to 
his line by using an open-collector driver. 


XRDY (Special Ready) 


This control line is used as a special ready line to accommodate 
devices such as front panels. Only one slave device should connect 
into the XRDY line. This line also suspends bus cycles by introducing. 
wait states to the CPU. 


INT* (Maskable Int. Req.) 
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This control line is used to request service from the CPU on an 
interrupt basis. The INT* line is enabled (unmasked) or disabled 
(masked) under software control. When the INT* line is activated, the 
CPU responds with an acknowledge signal and subsequently gates the 
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opcode or vector information asserted on the bus by ‘the bus slave. 
initiating the interrupt. Interrupt may be asserted on the INT* line 
by the SIO, PIO or the 9519A interrupt controller. Logic is provided 
to sense these conditions and to respond appropriately. INT* should 
be asserted as a continuous level and held active until a response is 
received. 


NMI* (Non-maskable Int. Req.) 


This control line is used to request service from the CPU on an 
interrupt basis. The NMI* is non-maskable, meaning it is always 
enabled. When an interrupt occurs on NMI*, a CPU acknowledge cycle is 
not generated. 


Normally, only critical signals are connected to the NMI* line. 
The CPZ-48000 provides the option to connect the S-100 Bus signal 
PWRFAIL* to the NMI* line via .a jumper option. NMI* is sensed on a 
‘signal edge transition. 


HOLD* (DMA Request) 


This control line is used by S-100 temporary bus masters to 
request control of the S-100 Bus from the CPz-48000. This line may 
be disabled under software control through the 9517A controller. When 
enabled, a DMA cycle may be initiated by asserting this line. The 
- 9517A DMA controller will respond with the signal pHLDA when the cycle 
is initiated, and will relinquish control to the temporary bus master. 


Control Output Bus 


The control output bus consists of six lines, one of which is 
optional. These lines are enabled when the enabling signal CDSB* is 
inustive. A line driver is used to condition these lines to conform 
with the characteristics required by the IEEE S-100 Bus standard. 
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The six lines of the Control Output Bus are: 


Line Function 

PSYNC Cycle start 
pSTVAL* Status valid 
pDBIN Read strobe 

pWR* Write strobe 
PHLDA Hold acknowledge 
PWAIT Wait (Optional) 


These lines are described in the following paragraphs. 


pSYNC (Cycle Start) 


pSYNC is a control signal which indicates the start of a new bus 
cycle. The signal becomes active when an I/O cycle, memory cycle, DMA 
‘read or DMA write cycle occurs. The signal remains active for 
approximately one bus clock in accordance with the IEEE S-100 Bus 
standard. pSYNC does not become active during a refresh cycle. 


pSTVAL* (Status Valid) 
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pSTVAL* is a control signal which indicates that address, Data 
‘and Status signals have stabilized on the bus during the current bus 
cycle. It becomes active on-the first CPU clock cycie after pSYNC 
becomes active, and goes inactive on the first CPU clock cycle after 
the bus cycle is complete. By using this signal as the latching 
signal, the address, data, and status signal timing will conform to 
the timing specified in the IEEE standard. | 


PDBIN (Read Strobe) 


' pDBIN is a control signal which gates data arriving on the CPU 
data bus from an external source. Header jumper option JC is provided 
to specify the pulse width and timing for this signal. Two options 
are available: : 


a. FULL IEEE TIMING CONFORMANCE: In this option, pDBIN goes 
active at a specified time after pSTVAL* goes active. 


This presents the smallest read access time window 
available. A single clock cycle duration is typical. 
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b. Z80 TIMING: In this option, pDBIN goes active when 
the Z80 read signal goes active, thereby giving. the user 
a maximum read access time window. This is typically 
one and one-half clock cycles in duration. 


w 


pWR* (Write Strobe) 


pWR* is a control signal which performs the function of a- write 
strobe to write data from the CPU data bus to an addressed peripheral 
or memory device. pWR* goes active at the specified time after pSTVAL 
goes active for I/O write cycles, DMA memory write cycles and CPU 
memory write cycles. | : 


PHLDA (Hold Acknowledge) 
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PHLDA is a control signal which is active when the CPz-48000 
relinquishes the address, data, control and status buses in response 
to a temporary master DMA request. This signal is generated by the 
9517A DMA controller, channel 0 DMA acknowledge output. 


pWAIT (Wait [optional]) 


PWAIT is a control signal which is active when any wait 
condition is active within the CPz-48000. Thus, PWAIT goes active 
when either of the two S-100 Bus wait lines (RDY or XRDY) go active, 
the FDC programmed I/0 wait state generator goes active or when the 
9519A interrupt controller "pause" signal goes active (indicating that 
an interrupt cycle is in progress and the daisy chain priority is 
being resolved). PWAIT is optional and may be connected Or 
disconnected via a jumper option. pWAIT is not a signal required by 
the IEEE S-100 Bus standard. 


DMA Control Bus 


The DMA Control Bus consists of eight input lines. Four of 
these are activated as required for the permanent bus master. The 
remaining four lines are utilized to isolate the CPU from the S-100 
when the permanent bus master relinquishes control to the temporary 
bus master. The disable lines are connected to schmitt-trigger input 
receivers to provide noise immunity. The conditioned signals then 
disable the respective output line drivers. The DMA arbitration lines 
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are used by the temporary masters to determine which temporary master 
has the use of the bus during a DMA cycle. The permanent bus master 
need not arbitrate. The eight DMA Control Bus lines are: 


Line Function e 
DMAO* DMA- arbitration line 
 DMAL* - DMA arbitration line 
DMA2* DMA arbitration line 
DMA3 * DMA arbitration line 
ADSB* Address disable 

DODSB* Data out disable 

SDSB* Status disable 

CDSB* Control output disable 


Vector Intérrupt Bus 


. The Vectored Interrupt Bus consists of eight lines, designated 
VIO* through V17*. VIO* is treated as the highest priority interrupt 
line. These lines should be asserted as levels, and should remain 
asserted until a response is received. . . 


The Vectored Interrupt Bus lines are connected to interrupt 
option jumpers to connect the appropriate lines to the 9519A interrupt 
controller. This device then masks or unmasks the interrupts, 
prioritizes the requests, and asserts the INT* signal to the CPU. 


The Utility Bus consists of eight lines. Output lines are 
conditioned by drivers to conform with characteristics required by the 
IEEE S-100 Bus standard. The eight Utility Bus lines are: 


Line Function 

d (clock) System clock (output) 

CLOCK Clock (output) 
MWRITE Memory write strobe (output) 
POC* Power-on clear (output) 
SLAVE CLR* Slave clear (output) 
RESET* Reset (input/output) 


Each of these Utility Bus signals are described in the following 
paragraphs. 
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@ (System Clock) 
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® is the S-100 Bus system clock. ) has the same sense as the 
inverted CPU computer clock (BCLK). 


CLOCK (Clock) 


CLOCK is a 2 Megahertz Utility clock signal to be used by slave 
devices. 


MWRITE (Memory write) 


This liné is optional on the CPz-48000. It may be connected. to 
the bus via jumper option JD, or this signal may be generated 
externally to the CPzZ-48000, in which case the jumper would be 
omitted. 


Logic is provided so that MWRITE is generated by either CPa- 
48000 on-board signals (pWR* & sOUT) or by off-board signals if the 
Status and control bus drivers are disabled. This signal is active 
during DMA and CPU memory write cycles. . 
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Care must be taken that the signal is generated at only one 
point in the system. 


POC* (Power-on Clear) 


‘The POC* line is active when initi>l power-up occurs on the S- 
100 Bus. When POC* is active, SLAVE CLR* and RESET* are asserted. 
Poc* is guaranteed to stay active for at least 50 milliseconds. 


SLAVE CLR* (Slave Clear) 


SLAVE CLR* is the signal line which resets all slave devices on 
the S-100 bus. During power-on clear, this line is asserted by the 
CPzZ-48000 power-on clear logic. External devices may assert RESET* 
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and, in doing so, assert SLAVE CLR* as well. RESET*.is driven by an 
open-collector driver. : 


ERROR* (Error) 


Error* is a signal generated by a slave device to indicate 
abnormal conditions such as parity error, CRC error, out of tape, etc. 
This line is connected to a jumper option where it may be selected as 
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PWRFAIL* (Power Failure) 


PWRFAIL* is a signal generated external to the CpPz-48000 to 
indicate that a power failure has occurred. This signal remains 
active until power is restored and POC* is active. The signal is 
-available to the user via a jumper so that it may be connected to the 
NMI* line of the CPU. 


System Power. 


The “system power lines consist of all lines supplying 
unregulated power to the CPZ-48000 and other devices connected to the 
-§-100 Bus. The nine System Power lines are: 


Lines Quantity 
+8 VCLTS 2 
+16 VOLTS d. 
-16 VOLTS 1 
GND 5 


The +8 VOLT lines are connected to a +5 VDC regulator to supply 
+5 volt of regulated power to the CPZ-48000. 


The +16 VOLT connects to a +12 VDC regulator and the two serial 
port connectors. The -16 VDC line connects to the two serial port 


connectors. The 16 volt lines are utilized on the serial ports for 
supplying power to RS-232C driver circuitry. 


All ground lines are connected to the ground plane to provide a 
low impedance path from the S-100 Bus ground to the CPz-48000 ground. 
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MANUFACTURER SPECIFIED LINES 


The IEEE S-100 Bus standard reserves three of the 100 lines for 
special use.by the manufacturer. The CPzZ-48000 utilizes these lines. 
Two of these are required to implement the daisy chained priority 
interrupt expansion. The third supplies the 280 refresh signal. 


All lines may be connected through solder jumpers. See the 
section on Solder/Trace Cut Options. 


The three Manufacturer specified lines are described in the 
following paragraphs. 


IPROCESS* (Interrupt in Progress) 


IPROCESS* is a bi-directional signal which indicates that an 
interrupt cycle is in process. This line is required to cascade 
external 9519A Universal Interrupt Controllers. IPROCESS* utilizes 
pin 65 of the S-100 Bus. 


PCHAIN (Interrupt Priority) 


PCHAIN is an output signal which indicates the priority level of 
the interrupt in progress. If it is high, the interrupt response 
action is passed to the next interrupt device in the serial interrupt 
structure. PCHAIN utilizes pin 21 of the S-100 Bus. 


RFSH* (Refresh) 


RFSH* is the Z80 refresh signal buffered for use bv external. 
dynamic RAM memory devices connected to the S-100 Bus. 


Reserved Lines 


Five of the S-100 Bus lines are reserved for future use by the 
IEEE specification. The CPZ-48000 makes no connection to these lines. 
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**x*k OPERATING INSTRUCTIONS **** 


Instructions are given herein to configure the CPz-48000 from 
both the hardware and software standpoint. The user will be pleased 
to find that minimal setup procedures are required. 


- 


HARDWARE SETUP INSTRUCTIONS 


rdware is configur via jumper o s and solder 

cut areas. The solder/trace cut areas are re ed to as PJX, where X 
is the area designator. These jumpers are by nature rarely 
reconfigured. PJX options are located on the "solder" side of the 
board. The jumper options referred to as JX, where 4 is the jumper 
designator, gives the user flexibility in setting up the CPzZ-48000 for 
a multitude of applications. Jumper options are located on the 
"component" side of the board. Instructions are also included on 
connecting the personality boards to the CPZ-48000. 


nd solder/trace 
a 


JUMPER OPTIONS 


Refer to figure 1 to locate the JX header positions. The JX 
jumper blocks are listed as follows: 


JA ~ FLOPPY DISK CONTROLLER CLOCK SELECT 

JB - EPROM SELECT 

JC - INTERRUPT SIGNAL SOURCE SELECT 

JD - CONNECT "MWRITE" TO S-100 BUS 

JE - IEEE/Z80 TIMING SELECT 

JF - S-100 BUS STATUS (IEEE or TRANSPARENT SELECT) 


JA 


, The FDC requires a 2Mhz clock when operating with 8-inch drives 
and a 1Mhz clock when operating with 5-1/4-inch drives. To select the 
2Mhz clock, set the jumper provided to position 2-4. To select the 
1lMhz clock, set the jumper provided to position 3-2. . 


{ JA ] block 


+---+ 


4d Oe 2 Mae 

2101 

3 | o | 1 MHz 
t—-—+ 
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JB 


Either a 2716 or 2732 EPROM may be used with the CPzZ-48000. To 
configure the board for a 2732 EPROM, set the jumper provided to 
position 2-1. This connects address line All as an input to the 2732. 
To configure the board for a 2716 EPROM, set the jumper ppoeres £0 
position 3-2. This connects +5VDC to the 2716 input. 


{f JB ] block 


p--—+ 

1 | Oo] All 

2 10] 

3 | Oo |] +5 Vde 
po mm +. 


JC 


JC may be configured to select various signals as inputs to the 
interrupt controller. Jumpers are provided to select one of two 
Signals available for each of 9 inputs. Wire-wrap or other means of 
interconnection may be used to select a signal in a different order 
from that assigned to the jumper block. This is clarified below: 


Connection Table 


pone a ee nn + 
| Pin | A | .<oB | Cc | 
fe en nn nr + 
1 vo* IREQO* RTCLK 
2 Vi EREQL? .. FINT 
3 V2* IREQ2* EDMA1* 
4 v3* IREQ3* EDMA2 * 
5 vV4* IREQ4* EDMA3 * 
6 v5* IREQ5* PINT* 
7 V6 * IREQ6* SERR* 
8 V7* IREQ7 * (SPARE) 
9° PWRFAIL* INMI* NMI* . 
i | | 
Source Signal ----+ | | 
Input to interrupt Controller ~+ 
Source Signal 2 -=-]S—49=-+sseesses32—— Ss" + 


** NOT E ** (B-9 is input to NMI* of CPU) 
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Lowe.) Block 


Jolololololojololol 
freer nnn + 
loloJololololololo| 


Le) 


1) To connect $-100 Bus Vector line V5* to the interrupt 
controller, install a jumper from position A6 to Bé. 


2) To connect Floppy interrupt signal FINT* to the interrupt 
controller, install a jumper from C2 to B2. | 


-3) To connect the parallel port interrupt line to the highest 
priority interrupt input (IREQO), install wire-wrap or any 
other adequate interconnection means from C6 to Bl. 


xx«ek N @) T E xk«Kx 
) Highest priority input is IREQ 0 and the lowest is IREQ de 
) NMI and PWRFAIL are sources to the CPU non-maskable | 


interrupt input. 
c.) Signal source definition are as follows: 


S-100 Bus vectored interrupt (X = 0 --> 7) 


VX . = 

PWRFAIL = S-100 Bus power fail 

RTCLK = Real Time Clock 

FINT = Floppy interrupt 

EDMAX = Channel X end of DMA process (X = 1 --> 3) 
PINT = Parallel port interrupt 

SERR = S-100 Bus error 

NMI _ = S-100 Bus non-maskable interrupt 

JD 


The CPZ-~48000 may be configured to output S-100 Bus signals in 
compliance with the IEEE specifications for the S-100 Bus timing, or 
it may be configured to output the bus signals in 280 mode. The 
selection is) made via jumpers JD and JF. To select IEEE timing, 
ar position 2-3 of JD. To select Z80A timing, jumper position I-2 
e) De 
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{[ JD ] block. 
feet 
3 | O | IEEE 
2/0 | 
1 | O | 280 
a 


JE 


The signal "MWRITE" may be generated on the CPZ-48000 or it may- 
be generated from signals external to the CPzZ-48000 like a front 
panel. In any case, the signal should be sourced by one device only. 
If the CPz-48000 is to be the source of the signal, install the jumper 
provided on jumper block JE, otherwise, leave the jumper off. 


{ JE ] block 


PocSseet 
Oo O 
$------+ 


JF 


The S-100 Bus status Signals may be output from the CPZ-48000 in 
latched mode which makes timing conform to the IEEE specification or 
may be output in transparent mode which makes the timing correspond to 
that of the 280. To select 280 timing, jumper position 2-3 of JF. To 
gelect IEEE timing, jumper position 1-2 of JF. 


{ JF ] block 
+---+ 


3 | O | Transparent 

210 | 

1 | Oo | Latched 
+---+ 
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FDC CLOCK SELECT 


EPROM SELECT 


FIGURE 1 
JUMPER OPTIONS 
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INTERRUPT SOURCE SELECT | SELECT READ TIMING 


SOURCE MWRITE - SELECT STATUS TIMING 
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Refer to figure 2 to locate the PJX solder/trace options. The 
PJX options are listed as follows: 


PJA —- SIO PORT A clock source select 

PJB -— SIO PORT B clock source select 

PIC — CONNECT INTERRUPT IN PROCESS to S-100 Bus 

PJD ~ CONNECT INTERRUPT PRIORITY CHAIN to S-100 Bus 
PJE —- CONNECT Z80 REFRESH to S-100 Bus 

PJF - CONNECT S-100 Bus GROUND to PCB ground plane 


The CPZ-48000 comes configured so that the SIO ports receive 
their baud rate clocks from an on-board programmable timer. The board 
could be reconfigured to source the clocks from the SIO serial port 
connectors. Such is the case when synchronous modems connect to the 
serial ports. The modem provides a clock to the SIO. Furthermore, 
the modem may receive the clock from the on-board timer, condition the 
clock and return it to the input of the SIO. The transmit and receive 
clocks may be sourced separately on Port A. All combinations are. 
possible through this jumper. 


To source SIO PORT A inputs from the SIO connector only, cut the 
trace from PJA '‘a' to PJA 'b'. The source can now be -connected 
through the personality board on either PIN P2-2 or P2-3. 


If the SIO PORT A inputs are to be sourced separately from the 
- SIO connector, cut the trace from PJA b to PJA C. The receive clock 
is now input on P2-3 and the transmit clock is input on P2-2. 


{ PJA ] area 
A B 


Timer ->----O0--O---> Receive Input clock 


clock _— 
O---> Transmit Input clock 
Cc 
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To source SIO Port B input from the SIO connector only, cut the 
trace at PJB. The source can now be connected through the personality 


board on pin P3-3. 
[ PJB ] area 


— > —- —- GO - - O- - - - => Rece + 


The CPZ-48000 may connect to off-board devices with priority 
-interrupt structures which comply with the Advanced Micro Digital 
Universal Interrupt Controller AM9519A method of resolving interrupt 
priority level. The method consists of serially chaining interrupt 
devices via a signal referred to as "PCHAIN" and connecting in 
parallel the signal "IPROCESS". The CPZ-48000 is factory configured 
so that both these signals are NOT connected to the S-100 Bus. Solder 
a jumper in PUC if the interrupt structure is to be extended to other 
boards outside of the CPz-48000. 


[— Pgc ] area Pl 


IPROCESS -d<------0 OQ------ 165] 


See PIC. 


Solder a jumper in PUD if the interrupt structure is to be 
extended to other boards outside of the CPz-48000. 


[ PJD ] area Pl 
+//+ 


PCHAIN ->------- CO Oenre--- [21] 
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If the S-100 Bus dynamic RAM memory boards require the 280 
refresh signal for proper operation, PJE may be connected to provide 


that signal... 
{[ PJE ] area Pl 
+//+ 
i | 


RFSH* ->-------- O Q------ 166 | 


Some S-100 Bus boards utilize pin 20, 53, and 70 for signals 
other than ground. The IEEE specification requires that these be 


connected to ground. If a board is installed in the bus and any of 
these pins are used for other than ground, the corresponding traces at 


PJF must be cut. 
[ PJF ] area . Pl 


+//+ 

| | | 
$o---0--0------ 120 | 

| 
fe—— + —----0-- 0----- 153 | 

l | | | 
Vo te---0--0------ 170] 
GND ere | 
+//+ 
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Qume Datatrack 8 jumper 


Drive 


Desiginator 


INH WK wD 


= 


options 


open 


- open 


closed 
open 
closed 


closed 
closed 
open 


_-closed 


closed 
open 


open 


5 i 


select 
select 
select 
select 


for 
for 
for 
for 


All other drive jumpers are left as is from 


} we treat the drive as 
} one big drive for acuble 
-- sided operation, 


the lactory. 


GROUND FDC TEST 


SIO PORT A CLOCK SELECT SIO PORT B CLOCK SELECT 


CONNECT REFRESH TO BUS 


. 
oN aera i oe 


U7 eee 


FIGURE 2 
SOLDER/ TRACE CUT 
OPTIONS 


DISCONNECT oe ee eeee eee enna CONNECT PWAIT 
TO PIN 53 OF BUS TO PINS 20 & 70 OF BUS 
CONNECT INTERRUPT-IN CONNECT PRIORITY 
PROCESS TO BUS CHAIN TO BUS 
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PERSONALITY BOARD INTERCONNECTION INSTRUCTIONS 


The CPzZ-48000 has four connectors at the top of the beard 
numbered Jl through J4. These are listed below: 


Jl - FDC Connector 
J2 - SIO Port A Connector 
J3 - SIO Port B Connector 


J4 - PIO Connector 
These are typically connected to peripheral devices through 
personality boards which are small printed circuit boards customizing 
the above listed devices to a variety of peripherals. 


Most S-100 Bus chassis provide a jumper plate at the rear of the 
chassis to which peripheral connectors are installed. Typically, the 
connectors are of the ITT CANNON DB25 type. The personality boards 
‘provided by ICM are boards with DB25 connectors at one end and header 
Plug connectors at the other. The DB25 connector end is to be 
installed in the cutouts provided on the connector plate. Flat ribbon 
cable then connects the CPZ-48000 connector to the personality. board. 
See figure 3 showing a personality board installation. 


The FDC personality boards are provided with connector adapters. 
These adapters reconfigure the connection from DB25 type connectors to. 
header plug or edge card type connectors to provide a means for the 
user to utilize standard controller to drive cables. See figure 4 
showing the addition of a connector adapter. 


At a minimum, the FDC and SIO Port B personality boards must be 
installed. The instructions follow: 


1.- Select a DB25 connector cutout at the rear of the chassis 
for the FDC personality board. | 

2.- Insert and hold the FDC personality board in the cutout. 

External to the chassis, plug in the desired connector 
_ adaptor and hold in place. 

3.- Install #6 nuts, washers and bolts passing the bolts 
through the connector adapter and through the personality 
board's DB25 connector. 

4.- Install the flat ribbon cable provided at the personality 
board and at the CPZ-48000, connector Jl. 

5.- Follow the above procedure, except that an adapter is not 
used, for the SIO Port B personality board. 

6.- Install cables from the chassis connectors to the 
respective peripherals. 
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**** SOFTWARE SECTION *** 


This section of the manual describes the Software Interface for 
the CPz-48000. 


PROM Monitor - 


The CPZ-48000 is shipped with a 2 Kbyte PROM Monitor with basic 
memory alter functions, I/O examine functions, Breakpoint facilities, 
and Disk drive boot function. .The terminal baud rate is sensed 
automatically by pushing carriage returns until the PROM monitor signs 
on. Channel B is the main console port, while channel A is the 
printer port. Channel A defaults to 9600 baud for the printer. User 
programs may be written to change the baud rate on the fly if needed. 
Baud rates supplied for the terminal are as follows: 


76800 ,38400,19200,9600,4800,2400,1200,600,300 baud. 


Below is a description of the built-in Monitor commands and 
their functions. Commands may be either a single letter, single 
letter followed by 1, 2 or 3 parameters, or double letter commands. 
followed by 1, 2 or 3 parameters and depends upon the function 
desired. 


Basic PROM Commands 


kkk Note: *** <cr> = Carriage return 
eer nner all entries are in hex. 


---- Register definitions ---- — 
A=accumulator, F=flags, B=register B, C=register C 
D=register D, E=register BE, H=register HL 
-X=register IX, Y=register IY, P=program counter 


I=interrupt register, N=interrupt flip-flop 
Letter Function Description 
A meee? 
B<cr> Boot disk drive A: Load operating system 


on drive A: (CP/M disk) 


Cxxxx,YYYY,z2ZzZ2z<Cr> Compare memory Will compare the block 
of memory starting with 
XXXX to yyyy with 2222. 
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DMxXXXX, YYYYOCr> 


DMxxxx,Sl00<cr> 


G<er> 


Gxxxx<cr> 
Gxxxx/yyyy<cr> 
G/yyyy<cer> 


~HxxXxxX, Yyyy<cr> 


bia aH 


MxXXX, YVYVY 7 ZZZZ<Cr> 


N 
Oyy,xx<cr> 
P 


Qxx<er> 


Manual Revision 1.0 of 3-4-82 


Dump Memory 


al 


Display Registers 


not used 


Go command 


Go at address 
Go with Breakpoint 
Go with Breakpoint 


Hex Math 

not used 

not used 

not used 

not used 

Move memory 
not used 
Output to port 


not used 


Query input port 


Will display memory from 
XX¥xx to yyyy hex. 


Will dump memory starting 
at xxxx with a swath of 100. 


Will display all 2-80 CPU 
registers. 


Will £i11 memory starti 


3 i 
at xxxx to yyyy with the 
hex byte 22Z. 


Will execute the program 
pointed to by the break- 
point PC value without 
trace or breakpoint active. 


Will set the Program counter 
to address..xxxx and begin 
execution there. 


Begin execution at address 
xxxx with a breakpoint at 
address yyyy- 


Use present Program counter 


value to execute until address 


yyyy is reached. 


Display the hex SUM and 
Difference of xxxx and yyyy 


Will move the memory contents - 
XE¥XX to yyyy stating at z2zzz. 


Will output the byte xx to 
port yy hex. 


Will display the hex and binary 


contents of port xx hex. 
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R<cr> Read disk Will read the diskette in drive 
| :, track 0 sector 1 starting © 
location 0000 hex of memory. 


SMxxxx<cr> Substitute Memory Allows the substitution of 
memory contents starting at 
Xxxx. Carriage return will 
abort, space bar advances to. 
next location. | 


SRx<cr> Substitute Register Allows the substitution of 
) all break point register values 
and flags as shown in notes. 


T not used 

uO not- used 

VxXXX, YYYY,22Z2zZz<cr> Verify memory Allows the verifying of memory — 

block xxxx to yyyy with the 

contents of memory at Z2ZZ2Z. 
will display the differences. 

W<cr> Write disk Will write memory contents at 
location 0000 hex of memory 
onto the diskette in drive A: 

x | not used 

Y<Scr> Display Help Menu Will display an abbreviated HELP 
menu on terminal. 

ZXXXX,YYVY Zero memory Will zero memory between xXxxxX 


and yyyy. 


PROM Monitor Display Options 


The monitor has several display options which allow the control 
of screen dumps and control of listings using a printer. These 
options are listed below. : 


Function Option Description 


Memory Dumps - Control-S Stops Display scroll. 

- Control-Q Starts Display scroll. 

- Esc key Aborts dump and returns to command level. 
Printer listing - Control-P Enables console dumps to printer. 


This is a toggle function, where a second 
control-P will stop printer listing. 
(NOTE) Control P option valid only while in the monitor command mode. 
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I/O Port Address Assignments 


The CPZ-48000 uses the last 128 I/O ports assignment of it’s 256 
I/O port address space for use with it's on-board peripheral chips. 
Below is a breakdown of these i/o ports by port function and it's 
corresponding address in hex. . 


[ Serial Port A and B Assignments ] 


SIO Port A Data Reg. 80 Hex - 
SIO Port A Control Reg. 81 Hex 
SIO Port B Data Reg. 82 Hex 


SIO Port B Control Reg. 83 Hex 


[ Floppy Disk Controller Assignment ] 


FDC Command/Status Reg. 90 Hex 
-FDC Track Reg. 91 Hex 
FDC Sector Reg. 92 Hex 
FDC Data Reg. 93 Hex 


{[ Parallel Port A and B Assignment ] 


PIO Port A Data Reg. . . AO Hex 
PIO Port A Control Reg. . Al Hex 
PIO Port B Data Reg. A2 Hex 
-PIO Port B Control Reg. A3 Hex 
{ Timer Port. Assignments ] 

Timer Channel 0 BO Hex 
Timer Channel l Bl Hex 
Timer Channel 2 B2 Hex 
Timer Control Reg. B3 Hex 
[ Interrupt Controller Assignments ] 

Interrupt Select Reg. CO Hex 
Interrupt Command Reg. Cl Hex 
{ Control Registers ] 

Prom/Boot Reg. DO Hex 
Deselect Window Reg. Dl Hex 
FDC Drive Select Reg. D2 Hex 


FDC Wait Reg. (program data xfer use) D3 Hex 
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{ Memory Management Registers ] 


MMU Address Reg 1. EO Hex 
MMU Address Reg 2 | El Hex 
MMU Address Reg 3 E2 Hex 
MMU Address Reg 4... : : E3 Hex 
MMU Address Reg 5 E4 Hex 
MMU Address Reg 6 ES Hex 
MMU Address Reg 7 E6 Hex 
MMU Address Reg 8 E7 Hex 
MMU Address Reg 9 E8 Hex 
MMU Address Reg 10 | E9 Hex 
MMU Address Reg I1 EA Hex 
MMU Address Reg 12 EB Hex 
MMU Address Reg 13 . 3 EC Hex 
MMU Address Reg 14 ED Hex 
MMU Address Reg 15 EE Hex 
MMU Address Reg 16 . EF Hex 
[ Direct Mémory Access Registers ] 

DMA Base/Current Address Reg. 0 FO Hex 
DMA Base/Current Word Count Reg. 0 Fl Hex 
DMA Base/Current Address Reg. l F2 Hex 
DMA Base/Current Word Count Reg. l F3 Hex 
DMA Base/Current Address Reg. 2 F4 Hex 
DMA Base/Current Word Count Reg. 2 F5 Hex 
DMA Base/Current Address Reg.. 3 F6 Hex 
DMA Base/Current Word Count Reg. 3 F7 Hex 
DMA Status/Command Register F8 Hex 
DMA Write Request Register (software) F9 Hex 
DMA Write Single Mask Reg. FA Hex 
DMA Write Mode Reg. FB Hex 
DMA Clear Byte Pointer Flip-Flop FC Hex 
DMA-Master Clear/Read Temp. Reg. FD Hex 
DMA (not used) FE Hex 
DMA Write All Mask Reg. FF Hex 
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Control Register Bit Assignments 


This is a description of the Control Register Bits used on the 
CPZ-48000 board. 


- 


f PROM / Boot Register (Port DO Hex) ]} 


| p7 | D6 | DS | D4 | D3 [| D2 | DI [ DO | 


| | | 

| | | +-- Fix PROM Monitor to E000 Hex 
| | +-- Disable Monitor PROM 

| +-- Disable Window Deselect Logic 

+-- Enable Memory Management Logic 


----> (bits not used) 


[ Deselect Memory Window (Port Dl Hex) ] 


| H D7 | Dé | D5 {| D4 | DZ | D2 | D1 | DO I 
| | | 


| 
| | | +-- Deselect Lower Boundary bit 12 
| +-- Deselect Lower Boundary bit 13 

| +-- Deselect Lower Boundary bit 14 

+-- Deselect Lower Boundary bit 15 


+-- Deselect Upper Boundary bit 12 
| +-~ Deselect Upper Boundary bit 13 


+-- Deselect Upper Boundary bit 14 
-- Deselect Upper Boundary bit 15 


*xkE NOT BE REX 


The Deselect Window logic has a secondary function which is only 
active if the PROM Monitor is not active. The lower 4 bits of this 
control register sets the range for the extended groups of each 1 
megabyte of extended address lines A20 to A23. Below is a table 
showing the bit assignments for this function. 
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[ Extended Megabyte Set Register (Port Dl Hex) ] 


| | | | oe 

| | | +-- Set A20 (MMU Active only) 
| | ° +=— Set. A21 (MMU Active ‘only) 

| +-- Set A22 (MMU Active only) 

+-- Set A23 (MMU Active only) © 


---> (bits not used if MMU Active) 


[ FDC Drive Select Register (Port D2 Hex) ] 


| D7? | Dé | DS | D4 | D3 | D2 1 D1 {| DO | 


| | | | | 
| | | -+-— {not used) 
| +~- (not used) 
| +-— Motor On (l=motor on) 
| +-- Density Select. (0= eeudte density) 
| +-- Drive Select bit 0 
| +-- Drive Select bit l | 
jas: 6106 Select (O0=side 0) 
-- (not used) 


-{ FDC Wait Register (Port D3 Hex) ] 


sp er rrr enn + 
| D7 | Dé | DS | D4 | D3 | D2 {| D1 | DO | 
He a rn + 
| | | | | | 
| penn —$— fe fan e tt «(not used) 
| | 
+~- INTRQ or DRQ status bit 
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DMA Register Bit Assignments 


| | 

| 0 <-- Memory-to-Memory Disable 

| 1 <-- Memory-to-Memory Enable 

0 <-- Chan 0 Address Hold Disable 

1 <-- Chan 0 Address Hold Enable 
X <-- If bit BDO = 0 

0 <-- Controller Enable 

1 <-- Controller Disable 

0 <-- Normal Timing 

1 <-- (illegal) 

| X <-- If bit BO =l 

0 <-- Fixed Priority 

1 <-- Rotating Priority 

0 <-- Late Write Selection 

1 <-- (illegal) 

X <-- If bit D3 =l 

0 <-- DREQ sense active high. 

1 <-- DREQ sense active low 

0 <-- DACK sense active low 

1 <-- BACK sense active high 


eS See Gee CNNSI AEN GE Grom GUISE Gee MEER SEEMED Kes ES soe 
CT ee 
ee 


eat SEND FR eemeNy SORTS GRE QUEUES SEES EeERD Mein Gomes CIEE Sete PES Keen Ge eee 
—— 


{ Request Register bits ] 


0 <-- Reset Request Bit 
1 <-- Set Request Bit 


po en---- ~~~ - + +--+ +--+ = - + 
| D7 | Dé | DS | D4 {| D3 | D2 | D1 | DO | 
pa enn nen ee + 
| | | 
| | 0 0 <-- Chan 0 Select 
| | 0 1 <-- Chan 1 Select 
Z 0 <-- Chan 2 Select 
| | 1- 1 <-- Chan 3 Select 
| | 
| 


A CORN MA ee GD FE SS SM Sonne 


— 
----4----+--->- (bits not used) 


iS ees aero 
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[ Mode Register Bit Assignments ] 


ee nm + 
| p7 | Dé | D5 | D4 | D3 | D2 | D1 | DO.| 


| | | 

| 0. -0 <-= Chan 0 Select 

0 1 <-- Chan 1 Select 

| | 1 0 <-- Chan 2 Select 

| | 1 1 <-- Chan 3 Select 

| | <-- Verify Transfer (not used) 
| <-- Write Transfer 

| | <-- Read Transfer 

| | <-- (illegal) | 

| | <-- If bits D6 & D7 = 11 

| | 0 <-- Disable Autoinitialize 

1 <-- Enable Autoinitialize 

| ! 0 <-- Select Address Increment 
| 

0 0 

0 i 

1 0 

1 1 


KH OO—-———— 
SH OM O———-——— 


1 <-- Select Address Decrement 
<-—- Demand Mode Select ~ =o 
<-- Single Mode Select 
<-- Block Mode Select 
<-- Cascade Mode Select 


[ Status Register Bit Assignments ] 


| 
| 1 = Chan 0 has reached T.C. 
| 1 = Chan 1 has reached T.C. 
1 = Chan 2 has reached T.C. 

= Chan 3 has reached T.C. 


1 = Chan 0 is Requesting 
1 = Chan 1 is Requesting 

1 = Chan 2 is Requesting 
= Chan 3 is Requesting 


eres Ques qe OF GREE SE eT ey Smee 
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[ Mask Register (single mask bit) Assignments j 


| 

0 0 <-—- Chan 0 Mask bit Select 
0 1 <-- Chan 1 Mask bit Select 
1 0 <-- Chan 2 Mask bit Select 
1 1 <-— Chan 3 Mask bit Select 


0 <== Clear Mask bit 
1 <-—--— Set Mask bit 


----+---> (bits not used) 


Mask Register (all mask bits) Assignment |] 


| D7 | Dé | D5 | D4 [| D3 | D2 | D1 { DO | 


| | | 

| | 0 <-- Clear Channel 0 Mask bit 
| | 1 <-- Set Channel 0 Mask bit 

| 0 <-- Clear Channel 1 Mask bit 

1 <-- Set Channel 1 Mask bit 

0 :<-—- Clear Channel 2 Mask bit 

1 <-- Set Channel 2 Mask bit 

0 <-—- Clear Channel 3 Mask bit 

1 <-- Set Channel 3 Mask bit 


ofp (ei See Cera ee a 
+- (musocte tummen Ctrten cannes cme MCC Cam Gmc =u CNT 


--> (bits not used ) 


Serial Port A and B Software Description 


Both serial ports A and B must be initialized after a system 
reset is performed before they will communicate with any terminals or 
the like. Each channel has a set of registers which program the. 
device for a certain function. As we are only concerned with 
programming each channel for standard RS-232C interfacing, we will not 
describe the other functions that each channel contains here. For 
further information about the SDLC/HDLC functions, refer to the ZILOG 
support chip manuals. 
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- 


Below is a software example for initializing the SsIo ports A and 
B for standard RS-232C interfacing. 


CMNDA EQU 81H scommand port chan A 
CMNDB EQU 83H :command port chan B 


i 

zinit channel A; 

;get length of init table in reg b 
*get command port into reg c. 


; A : | 

INITA: LxXI B, (CHANAE-CHANA) SHL 8 OR CMNDA 
LXI H, CHANA ;point to chan A init table 
OTIR sblock i/o send it 


init channel B: 
;get length of init table in reg b, 
:get command port into reg c. 


f. : : ? 
-INITB: LI B, (CHANBE-CHANB) SHL 8 OR CMNDB- 
. LXI H, CHANB ;point to chan B init table 
OTIR :block i/o send it 
RET 


me 


yinit tables for channel A and B 


CHANA: DB 18H,04H sreset A, write reg 4 
DB 4CH,O1H :xl6 clk, 1 stopbit,no parity, write reg af 
DB 00H,03H 7no interrupts, write reg 3 
DB OE1H,O5H srx 8 bits, autoenables, rx enable, 
- gwrite reg 5 
DB 0 EAH :tx 8 bits, tx enable 
CHANAE EQU $ send of table marker 
CHANB: DB 18H,04H 
DB 4CH,01H 
DB 00H,03H 
DB OE1LH,O5H 
- DB QO EAH 
CHANBE EQU $ send of table marker 


Channel A and B Baud Rate Software Example 


After the SIO has been initialized, you should next set the Baud 
Rate for each of the two ports to match the device to which it is 
attached. Below is an example of setting the timer channel for each of 
the serial ports. Timer channel 0 controls serial port A, and Timer 
channel 1 controls serial port B. The crystal frequency used to 
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control the timer is a 2.4576 MHz crystal. This value. lends itself to 
even binary divisions as illustrated below and can be. used to program 
the timer channel directly as the count. 


7 
sequates for timer channel 


TCHO EOU  OBOH schannel 0 timer 
TCHIL EQU OB1H schannel 1 timer 
TCMND EQU OB3H stimer command port 
CHAMD EQU 36H :;chan 0 mode 

CHBMD EQU (76H 3;chan 1 mode 


;baud rate equates 


éLK EQU 24576 gcrystal freq (KHz) 
B38400 . EQU CLK/384/16 738,400 baud 
B19200 EQU CLK/192/16 719,200 baud 

B9600 EQU CLK/ 96/16 79600 baud 
- B4800 EQU CLK/ 48/16 74800 baud 

B2 400 EQU CLK/24/16 72400 baud 

B1200 EQU CLK/12/16 71200 baud 

B600 EQU CLK/6/16 7600 baud 

B300 EQU CLK/3/16 7300 baud 


set chan A baud rate subroutine 


BAUDA: LxXI D,B9600 :select 9600 baud 
; MVI C, TCHO :reg c = timer chan 0 pore 
MVI A, CHAMD ;get command byte 


OUT TCMND :send to timer command port. : 


aw 


OUTP E ~send low baud byte 
OUTP D send high baud byte 
RET sreturn to caller 


? ; 
sset chan B baud rate subroutine 


i 4 
BAUDB: LXI D,B19200 :select 19200 baud 
- MVI C,TCH1L :reg c = timer chan 1 port 
MVI A, CHBMD :get command byte 
OUT TCMND ssend to timer command port 
OUTP E ssend low baud byte 
OUTP D ssend high baud byte 
RET sreturn to caller 
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PERSONALITY BOARD -” R€232/NO MODEM 


The KS232/N0 MODEM Personality Board provides kS232 drivers and 
receivers, terminations and juaper options to interface any Slm- 
ple KS232 device such as CRT terminals, serial printers or any 
other serial device not requiring an extensive handshake proto- 
col, with the CPZ-48)00 CFU, 


INTERFACE REQUIREMENTS 


CPU (JL) 
PIN NOs ~~ SIGNAL KANE DESCRIPTION: ~ 

1 DSRe DATA SET READY TO CA 

2 N/C N/C 

3 c Wo 

4 Te TRANSMIT DATA FROM CFU 

5 Red RECEIVE DATA TO CPU 

6 RTS# REGUEST TO SEND DATA FRON CPU 
my cTSe CLEAR TO SEND TO CFU 

a DCD DATA CARRIER DETECT TO CPU 
y DIR DATA TERMINAL READY FROM CPU 
10 RNG RINGING INDICATOR TO CPU 
1 we N/C 

12 GND GROUND 

13 +1AVDC +14¥DC 

14 -14DC -14VDC 

5 +5VDC +5VDC 

16 n/C H/C 


PERIPHERAL (2) 


PIN NO. SIGNAL NAME DESCRIPTION 
1 SAFETY GND SAFETY GROUND 
2 TOD TRANSMIT DATA FROM PERIFHERAL 
3 RXD RECEIVE DATA FROM PERIPHERAL 
4 c N/E 
5 CTS* CLEAR TO SEND TO PERIFHERAL 
é _-DSR® DATA SET READY TO FERIFHERAL 
7 POWER GND POWER GROUND 
8 DCs ~ DATA CARRIER DETECT TO PERIPHERAL 
9 N/C NC 
10 ~ WC n/C 
i H/C n/c 
12 N/C NC 
13 N/C- N/E 
14 n/C N/C 
15 woo, n/C 
14 N/C ne 
17 N/E N/C 
et: NC nC 
19 SRTS# _ SECONDARY REQUEST TO SEND FROM PERIPHERAL 
20 DTRE DATA TERMINAL READY FROM PERIPHERAL 
21 N/E N/C . 
22 n/C NC 
23 n/C N/C 
24 N/C N/C 
Fas N/C n/C 


CR - ANSLEY 609-1617 ANSLEY 409-1430 (ICM SUPPLIED) 


Feripheral - CANNON DB2SP-731 CAMNON DB 25-731 (CUSTOMER SUFFLIED? 


SET UP INSTRUCTIONS 


3 Jumper Areas are provided: JA. JB g Ae 


The CPU may be required to provide handshaking with the peripherai 

- through the signal “ DCD". If that handshaking signal 15 required, 
connect pin 2 to pin 3 with the jumper provided, If no handshaking 
signal is required , connect pin 2 to pin l. 


VA JB Ib 


The CPU say-required to provide.handshaking.with..the. peripheral through 
tné signali “CTS”. Furthermore, it may accept the signals “DTR™ or 
“SRTS” through the input “CTS”. The following options are available: 


JB _ Configuration 
ha-2a no handsnaking provided to peripheral at “CTS” 
Za-3a peripheral’s "CTS" activated by CFU’s “DTR” 
3a-3b Not Used 
Sh-3c no nandshaking provided to CFU’s “CTS” by peripheral ’s 
‘DTR” or “SRTS" 
2c- 3c peripheral’s “DTR" or “SRTS” activates CPU's “Elor 
le -2c peripheral’s “DIR” or “SRTS” activates CRU’s “DSR™ 


The peripheral) pay provide either of tuo handshaking signals 
“SRTS" or “DTR’.. This jumper aay select either signal as the 
source to the CP's “CTS” or “DSR” inputs. 


“aT 


eee noes 


1} Configure JA, JB and dC as follows for a single termina 
interface: 


gu 
‘ 

“se 

bb 


{ Bb-3¢ F ZErke- 


2) Configure JA, JB ana JC as follows for an Snadex Serial 
_ Printer, model DF-7501 


uae 253 
2a Ba fze-3e f ieee 


Cu. 
bea] 
" 


Is i-? 


a! |e 


PENSUNALIT? BUARU - FLUPPYT DiLSK CUNTAULLER 


wee mew wane ens wows we 
~SOoeoeoeneaaa 


The FLOPPY DISK CONTROLLER personality board provides line 
drivers and receivers, terminators, logic and a jumper option 
to interface 2ither an d-inch or a 5 1/4-:nch floppy disk drive 
mith the CPZ-4800¢ CFU. A DK25 conmector 1s available as the 
weans to interface with the active interface; however, if the 
cable requires other types of consonly used commectors, adapt- 


ers are avallable to tailor the interface appropriately. 


INTERFACE REQUIREMENTS 


CPU WIL) 
PIN NO. SIGNAL NAME DESCRIPTION 
i GND CROUND 
2 DSI DRIVE SELECT #1 FROM CPU 
3 GND CROUND 
4 ps2 DRIVE SELECT #2 FROM CPU 
5 CND GROUND 
6 DS3e DRIVE SELECT #3 FROM CPU 
7 GND GROUND 
8 pe4e DRIVE SELECT #4 FROM CFU. 
y GND GROUND 
10 DIRC DIRECTION CONTROL FROM CPU 
11 GD GROUND 
12 STEP STEP CONTROL FROM CPU 
13 GND GROUND 
14 WRITE DATA WRITE DATA FROM CPU 
15 GND GROUND 
16 WATE - WRITE CATE FROM CPU 
17 GND GROUND 
18 TRACK O# TRACK 0 STATUS TO CPU 
1y GHD GROUND 
20 VRITE PROT® © WRITE PROTECT TO CFU 
21° GND GROUND 
2 READ DATA READ DATA TO CFU 
23 CND GROUND 
24 S50 SIDE SELECT OUTPUT FROM CFU 
25 GND GROUND 
24 HLD HEAD LOAD COMMAND FROM CFU 
CROUND 


S 
"2 
S 


22 INDEX® INDEX FULSE TO CFU 


2y GND GROUND 
30 READY READY STATUS TO CFU F 
31 GHD GROUND | 

32 MOTCR ON - MOTOR ON STATUS FROM CPU 

33 GRD GROUND 

34 TK43 TRACK 43 STATUS FROM CFU 

5 GND GROUND 

36 +16VDC +1400 C 

7 GND GROUND 

38 N/E N/C 

y GND GROUND 

40 +5VDC +5VDC 


DE25 DRIVE INTERFACE (2) 


aseee ewer ees aenecreaaewaeocwace 


PIN NO. SIGNAL NAME DESCRIPTION 
1 DS1* DRIVE SELECT #1 to DRIVE interface 
2 “DS2* DRIVE SELECT #2 to DRIVE interface 
Sc DSS DRIVE SELECT x3 to DRIVE interface 
4 OS4% DRIVE SELECT #4 to DRIVE interface 
5 DIRC# DIRECTION CONTROL to DRIVE interface 
4 STEF# STEP CONTROL to DRIVE interface 
7 WRITE JATA* WRITE DATA to DRIVE interface 
8 ' WRITE GATEX® WRITE CATE to DRIVE interface 
y TRACK 0 * TRACK 0 STATUS froa DRIVE interface 


10 WKITE FROTS WRITE PROTECT STATUS from DRIVE interface 


Lt READ DATA® READ DATA to DRIVE inerface 

12 SSO« SIDE SELECT OUTPUT to DRIVE intertace 
{3 HEAD LOAD# HEAD LOAD COMMAND to DRIVE interface 
14 INDEX® INDEX PULSES troa DRIVE interface 
15 READY READY STATUS from DRIVE interface 
14 MOTUR ON# MOTOR GN COMMAND to DRIVE interface 
ie _ TR43% TRACK 43 STATUS to DRIVE interface 
18 GND GROUND 

17 GND GROUND 

20 GND GROUND 

zi GND GROUND 

22 GND GROUND 

23 GND GROUND 

24 cK ~ GROUND 


*5 CNG GROUND “25 


er 


FIN NO. DESCRIFTION 
4 GND GROUND 
2 TK43% TRACK 43 STATUS to DRIVE interface 
3 GnD GROUND 
4 N/C N/C 
5 GND GROUND 
) H/C N/C 
7 GND GND 
8 N/T n/C 
y GND GROUND 
10 N/C M/C 
tl GND GROUND 
12 N/C w/C 
13 GND GROUND 
14 Ss0 SIDE SELECT QUTFUT to DRIVE interface 
15 GND GROUND 
16 n/C NC 
17 GD i GROUND 
18 HEAD LOAD® HEAD LOAD COMMAND to DRIVE interface 
19 GND GROUND 
20 INDEX INDEX PULSES from DRIVE interface 
21 GND GROUND 
22 READY READY STATUS from DRIVE interface 
273 GND ROUND : 
24 FOTOR ON% MOTOR ON COMMAND to DRIVE interface 
ae GND GROUND 
26 DSi DRIVE SELECT #1 to DRIVE interface 
27 GND GROUND 
28 DS2# DRIVE SELECT #2 to DRIVE interface 
2y GND GROUND 
x DS3* DRIVE SELECT #3 to DRIVE interface 
31 GND GROUND 
32 DS4% DRIVE SELECT #4 to DRIVE interface 
ae GND GROUND 
34 DIRC# DIRECTION CONTROL to DRIVE interface 
35 GND GROUND 
3 STEP STEF COMMAND to DRIVE interface 
37 GND . GROUND 
#8 ’ WRITE DATA® WRITE DATA to DRIVE interface 
39 GND GROUND 
40 WRITE GATE* WRITE GATE to DRIVE interface 
4i GND GROUND 
42 TRACK 0 « TRACK ZERO STATUS frow DRIVE interface 
43 GND GROUND 
44 WRITE PROT¢ WRITE PROTECT STAIUS from DRIVE irterfece 
45 GHD GROUND 
44 READ DATA#® READ DATA to DRIVE interface 
47 GND GROUND 
48 ‘C H/C 
49 CMD GROUND 
iY N/E NC 


Qa 


waaseere 


alll anid zal aol sa ne Se os 
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“a 


PSU RSLRREURRRERRRR 


ROTOR ONx 
GND 

DIRC* 

UND 

STEP® 

GND 
WRITE DATA# 
GND 

WRITE CATE® 
CHD 

TRACK 0 # 
GHD 


WRITE PROTE 


GND 


5 ./4-INCH ADAPTER DRIVE INTERFACE (J-S 1/4IN) 


awe ewe wee mee eeewmeeneers eee eemwr eer eee ew ewww wea es oe 


see ee eeenecenzr noc eeeeneeseeces ee zeae ee 


GROUND 

N/C 

GROUND 

N/C 

GROUND 
DRIVE SELECT #4 to DRIVE interface 
GROUND 


TUACVs Ca or A 
A4NVEAS CULO Jin 


GROUND 

DRIVE SELECT #1 to DRIVE interface 
GROUND 

DRIVE SELECT 82 to DRIVE interface 
GROUND 

DRIVE SELECT #3 to DRIVE interface 
GROUND 

MOTOR ON COMMAND to DRIVE interface 
GROUND , 

DIRECTION CONTROL to DRIVE interface 
GROUND 

STEF COMMAND to DRIVE interface 
GROUND 

WKITE DATA to DRIVE interface 

GROUND 

wRITE GATE to DRIVE interface 

GROUND 

TRACK ZERO STATUS from DRIVE interface 
GROUND 

WKITE PROTECT STATUS from DRIVE interface 
GROUND 

READ DATA to DRIVE interface 

GROUND 

SIDE SELECT OUTPUT ta DRIVE interface 
GROUND 

N/C 


MATING CONNECTOR REQUIREMENTS 


ied 


Use the following table to determine the type of mating connector 
to use: 


— CONFIGURATION FART NUMBER COMNECTOR TYPE 


wwe caeae aaes eee eS eae eranaenaeanseunanen woes eaewoeas seen ww wwe wow ew eee 


B-INCH/HEADER F'LUG ADAFTER FPRLOO- 11 ANSLEY 407-5030 
G-INCH/EDGE COMNECTOR ADAPTER FFR1O0-12 ANF 840-225F-A50-1 
5 1/4-INCH/HEADER FLUG ADAPTER — FPEL00-21 ANSLEY 609-3450 


5 1/4-INCH/EDGE CONNECTOR ADAPTER FPRIOQ-22 AMP 840-225F-A34-1 
B-INCH OR 5 1/4-INCH W/O ADAPTER — FPB100-00 CANNON DK255-731 


NOTE: MATING CONNECTORS ARE CUSTONER SUPPLIED and the 
conmector required 15 a function of the cable 
type the customer wishes to instail, Connector 
2quivalents may be used. 


SET UP INSTRUCTIONS 


Jumper FJA 1 provided to configure the base personality board 
for either 6-inch or 5 1/4-inch operation. The jumper selects 
the "READY" signal frow the 8-inch drive interface or a signal 
generated on the basis of index pulse occurrances for the 5 1/4- 
inch drive operation. Install a jumper frow pin 2 to 3 for 8- 
inch operation. Install a jusper frow pin 1 to 2 for 5 1/4- 
inch operation, 


PERSONALITY HOARD - RS232/FULL RODEN 


PART NUBER - FPELOO 


eSRaesceeerscas 


The RS232C/FULL MQDEN PERSONALITY ROARD provides RS232 drivers 
‘receivers and jusper options to interface asynchronous or syn- 
chronus sodems with varying types of bit oriented protocols such 


to configure the boerd for either asynchronous or synchronous 
If synchronous opeation is selected, jumpers are 
provided to select either a baud rate clock or a transait clock 


operation. 


Boden. 


vided by the aodes, 


INTERFACE REQUIREMENTS 


te ed 


eel cealllll evel ant Soe oe a oS : 
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In synchronous modeas, the receive clock is always pro- 


DATA SET READY TO CPU 

N/C 

H/C 

TRANSMIT DATA FROM CFU 
RECEIVE DATA TO CFU 
REQUEST-TO-SEND FROM CFU 
CLEAR-TO-SEND TO CFU 

DATA CARRIER DETECT TO CFU 
DATA TERMINAL READY FROM CFU 
RINGING INDICATOR TO CFU 
N/C 

GROUND 

+16VDC 

-L6VDC 

+5VDC 

N/C 


me Pe 
hoe Oo Oo Oo NO Um ow Pm oe 
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PERIPHERAL (12) 


ewes ewercawoeowe 


SAFETY GROUND . 
TRANSMIT DATA TO PERIPHERAL 
RECEIVE DATA FROM PERIFHERAL 
REQUEST-TO-SEND TQ PERIPHERAL 
CLEAR-TO-SEND FROA PERIPHERAL 
DATA SET READY FROM PERIPHERAL 
POWER GROUND 


DATA CARRIER DETECT FROM PERIPHERAL 


TRANSMIT CLOCK TO FERIFHERAL 

N/C 

RECEIVE..CLOCK..PROM. PERIFHERAL 

N/C 

WC 

DATA TERMINAL READY TO PERIFHERAL 
N/C 

RINGING INDICATOR FROM PERIFHERAL 
N/C . 
BAUD CLOCK TO PERIFHERAL 

N/C 


"ATING CONNECTOR RKEGUIREMENTS 


CUSTONER TO SUPPLY 


CANNON DE25S-731 or equivalent. 


SET UP INSTRUCTIONS | 


The board may be configured for either asynchronous or synchronous 
wodew requiresents. 


a) Asynchronous Modess 


PUR, PUC, PUD, and PE are all open, 


b) Synchronous Modeas 


1) CPZ-48000 SUPPLIES TRANSMIT CLOCK 


PJD, PJE, and FC comectad 


Mote: Cut PUB 1-2 and 2-3 on CFZ-48000 if © 
using Fort A of SIO. 


Cut FIA on CFZ-48000 if using Port B 
of SI0. 


2) (CP2Z-48000 SUFPLIES BAUD RATE CLOCK 


sew cewn reat ouaenerawewosesnwaonwesnec es coe 


Same as (1) above except PJR 1s connected in- 
stead of PUC. 


c) If safety ground of the modem is to be tied to logic 
ground. connect PUA, 


